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PREFACE. 



The hisU>iy of the Assooiation of Miinioipal and Sanitary 
Engineebb and Subteyobs is soon told. EngiDeering knowledge 
and sanitary science were not among the qualifications expected 
of the "Town Snrveyor" of the last generation. The Public 
Health Act of 1848 called into existence another clasa of officers, 
protected by the General Board of Health, under whose auspices 
considerable progress was made in the sanitary condition of the 
country. In 1858, the Pnbhc Health Act was " amended," the 
General Board of Health suppressed, and the " Local Surveyor " 
banded over to the tender mercies of the omnipotent ratepayer. 
The conseqaence was that, with the exception of a few of the 
larger towns, the ofBce was degraded and, for the moat part, avoided 
by those whose professional knowledge and character would have 
been of service to the country. In 1869, it occurred to the 
Goremment that the twenty-one yefirs' operation of the Sani- 
tary Laws had not been altogether satiafactory in its results, and 
a Boyal Commission was appointed to inquire into their adminis- 
tration. It also occurred to the " Local Surveyor " that he had 
something to say in the matter,* In February, 1871, the Editor 
ventured to issue a circular t to his colleagues. The result was 
simply astounding. J Various meetings were held, and ultimately 
an Association formed with the determination of improving aid ' 
maintaining the professional position of the " Town Surveyor " and 
promoting sanitary work. Town clerks, Medical officers, and ev^ 
&B Mnnirapal corpcostions, have their Associations ; last of all, in 
1873, came the " Association of Municipal and Sanitary Engineers 
and Surv^ors." Scattered as its Members are throughout the 
cooutry, no two living in the same town, the experiment was a bold 
one, and the following volume — the first of the " Proceedings " — is 
the resolt. 



TowK Hall, Btkatiobd, Londoh. 

* See GorreBpoDikuae, p. 227, Appendix 

t Bee p. 280, Appeadii. 

X Bee EvidaiMie, p. 244, Appendix. 
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OAnsmoB G. W. StephenBon. 

CANTEBBDBt J. O. HolT. 

Canton W. P. Jamea. 

CaBdiit T. L. JohuBon. 

ChbiiTBNHAII . . D. J. Humphria. 

CBEaHUNT Ii. Dewej. 

fl u If r a n J. M. Jonee. 

OoNaLETON W. Blftckehaw. 

OoTENTBi .. E. J. Piunell. 

CBBira G. Watson. 

Gbotdon T.Walker. 

Dalton W. H. Foi. 

DiBBT J. HmnB. 

Ditto 0. ThompsoD. 

Dbwbbcbi G. Biddle. 

Dobchmteb J. Wood. 

Ddceintibld J. Cartwright, 
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TOWNS AND DIBTBIOTB BBPSB8BKTED BY MEMBEBB. 

Eil-INO .. 0. Johta (ffon. Sec.). 

EraoH J. B. HEudiug. 

Bton J. Whitehoiua. 

Emtbb -., C. R Ware. 

Farbsah J. Boeevear. 

Fknton J. W. Higginbottom. 

POLKBHTOHB W. E. SpriogBll. 

Qabston J. Btaudiug. 

Gbbat GlanmBt J. Msagh&D. 

Halitax E. B. 8. Eboott. 

Haklet J. Loblej. 

Habsobne W. Newej. 

fliUTON NOBBIB W. JepSOD. 

Hesifobd Q. Oole. 

HcBTioBD T.W. Giindle. 

HiohWtocwibb F. W. Bumham. 

HoBNSBT J. B. Bodgen. 

Hdu, J. Foi Snup. 

EuLKB H. Bofle. 

Hnn J. Mitehall. 

IrawicH K Bnokham. 

EBiflHLr H. Ally. 

KufDAii - J. BanW 

EJDDEBHiHn'BB A. CombeT. 

EiiioBTON-ON-TBuns 0. DmiBaombe. 

Lahoabtbb J. Hartley. 

LBAWHaTOK B. Davidson. 

LiBDa A. W. Honnt. 

Lere J. Frost. 

LncnsTBB E. L. Stephana. 

LiNOOLH P. Bdlamy. 

LnTLBBOBODOH F. H. Bhuttleworth. 

Lttbbfool G. F, Deacon. 

liOHOTOH W. B.HitaheaoD. 

LownrOFT T. T. HftTka. 

MAODUanBLD H. 8. A^vrall. 

Haidenbrad E. Davej. 

Hjjsstohe Q. LiTuigBtone. 

Maldoh 6. Bobinsra. 

Malyebh W. D. Sandoe (late). 

Ditto J. £. Palmer (piesent). 

Hakohistbb, Cm J. G. Lynde. 

Ditto, Towkbbip J. 'Wooo. 

Uakob-ov-Abton W.^Ebitten. 

Uebthyb Ttdwl 



t^atbai 



MnJDLtHBBOUQH E. D. 

Nbwbubv B. Sargent 

NEWTOH-in-HAKnnBbD B. Brietly. 

NOBTHANTTON J. H. PldCOOk. 

NoBwioH CThirailcs. 

Oldbcby J. DeviB. 

Obwkfrt E. B.Smitb. 

Omnnx 6. Biddone. 

0»OBD W.H. White. 
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TOWNS AND DIBTHIOTB BBPBE8ENTED BY HEHBE&e. 

Pehbbbton E. Williftma. 

Pbkbyn G. O.Powell. 

Pltwoci-b B.Hodge. 

FoBTauorTH J. B. Graatorei. . 

Pbbboot W, Goldflworthy, 

Pbbhton J. Arn^tage. 

Pbktwich S. 0. Trapp. 

Basvobs J. Martin. 

Bammatb E. B. Ellice-Clark. 

Eb*dino .. A. W. Parry. 



_ T. W. BayliH. 

Bkig&te J. H. 0. B. Hornibrook. 

BiCHMOND E. J. Pmbeiten. 

Bdobi J. E. Palmet (late). 

Brm G. H. StaytOD. 

Sau A. G. MoBeath. 

Salfobd A.M. Fovler. 

SoABBOBOCaH J. PetoK 

Bbiebiiisb H. B. Pollatd. 

Sheffield P. B. Coghlan. 

Shbcwsbubt O. J. BaUer. 

SooTHUtPTOH J. LemOD iFict-Pretident). 

8onTHPOBT W.Ciubtree. 

Booth Sbielm H.Hall. 

BoiTEBBi Bbidob J. H. Snuthont. 

Stockfobt J.Jaokeos. 

Stoee-om-Tbknt 0. lynara. 

Stow-oh-thb-Wolb B, H. Valle. 

Stbatpobd-on-Avoh T.T. Allen. 

Stsgtfobd H.Kelsall. 

Tachton T.Smith. 

Tbdddioton T. Goodohild. 

ToBQUAT J. Little. 

ToTTBTHAH J. A. ClemmitB. ' 

TOXTBTH PaBK, LlVEBPOOL .. .. J.A.Hall. 

TftANUBBB W. A. BiobardBOD, 

TURBBIDOE W. Noot. 

TuHWAU. B. Hale«. 

TwiOKmHAH H. H. BaiDBay. 

TrazHODTH J. P. Bpencer. 

VmrraOB J. 0. Livesaj. 

Waxbtield G. Place. 

WAU.A«n J. T.Lea, 

Walbaix W.J, Boys. 

WAseTEAD J.T.Braseey. 

WABMranTBB T. Onue. 

WABBneroH B. VawBer. 

Wahwiok E. Pritohani. 

Watebloo, Litbsfool H. Hall. 

Watfobb G. E. Lovejoy. 

Wath-upoh-Dbabhe B. BodfterB, 

Wkdnebbdby J. W. Fereday. 

WBLLrasBOBOVGR E. Sbarmaa. 

Wwr Ham, LoRDOir Ij. AnfuHl (Pr4aident). 

WsftrutOH AMD Fbmbbbton .. .. G. DidceuBOD. 

WiupDrhall B. Boket. 

WiBBEOB C, Unmtbrd. 

WiirroH-ocM-TwAHBSaaKai J. Holland. 

WoBTHoro J. Land. 
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RULES OF THE ASSOCIATION. 



I. — That the Society be named the " Asbooution op Municipal 

ABD SaNITABT EnGDIBKB6 AND SxJRVEyOBS." 

II. — That the objects of the Assodation be — 

a. Tbe promotion and interclungo among ita Hembera of that apecioB 

of knowledge imd practioe vhioh falla within the department of 
aa Engineer or Sarreyor engaged in the diaoharge of the dutiea 
Imposed by the Pnblio Health, Local CioveTument, and other 
Sanitarj Acta. 

b. The promotion of the professional inleresta of the MembeiB. 
0. The general promotion of the objeota of Sanitarj Scienoe. 

Ill, — That the Associatioii coDfikt of Civil Engineers and 
StureyoFs holding permanent appointmentB ooder the 
vari6as Urban and Ratal Sanitary Authorities within 
the control of the Local Goyemment Board. 

IT. — That the Af&iiis of the Association be governed by a 
FiBffident, Vice-President) and Gonncil, to be elected by 
the Members. 

v. — That the Association be formed into District Committees 
which shall include the whole of the Members. Such 
Committees shaU meet &om time to time, in convenient 
centres, for the discnsaion of matters of local and general 
interest connected with the Aseociation. Each District 
Committee shall appoint a Local Secretary, who will keep 
records of local proceedings, and oommunicate with the 
Council. No District Committee or Local Secretary 
shall be entitled either to represent or act on behalf of 
the Association. 
VI. — That a General Meeting and Conference of the Association 
shall be held wmually in such Towns, in rotation, as may 
afford convenient centres for assembling the Members. 

VII. — That an entrance-fee of One Guinea, and a sabscription of 
One Guinea per annum, from Civil Engineers and 
Surveyors nnder Bule III., shfdl constitnte Membership 
of the Association. 
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ADVERTISEMENT. 



Thb Aasociatioii is oot, ob a body, respooBible for the stfttements 
or opinioDB adTKnc«d in the Papets and DiBCOBsioiiB contiuited 
in the fbllowing pages. 
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ASSOCIATION OF MUNICIPAL AND SANITARY 

ENGINEERS AND SURVEYORS. 

-*♦- 

PRELIMINARY PROCEEDINGS. 

Tee first Meeting in connection with the formation of the Associa- 
tion was held in Mt. Athoell's office, Town Hall, Stratford, Loudon, 
Uardi 11, 1871. A few only were invited to discnsa the matter, and 
Mr. Ahgell, West Btaa ; Mr. GnEAToaEX, Portsmouth ; Mr. Jioos, 
Bromley ; Mt. Jones, Ealing ; and Mr. Monson, Acton ; attended 
the meeting. The feeling was unanimously in tavour of concerted 
action on the part of the Local Suryeyors of the country. 

On the 29th of April, 1871, a Conference of Boroi^h Engineers, 
Town and Local Board Surreyois, was held at the Institution of 
Civil Engineas, Westminster, when the Tarions matters connected 
with the poffition of Local Surveyors, sanitary l^islation, and an 
Association, were discussed. A committee was formed, with power 
to act, consisting of Messrs. Axqell, West Ham ; Obe&tobex, 
Portsmouth ; Haittey, Dover ; MAnaoux, Tottenham ; Jaoob, 
Bromley ; Bbebsby, Wanstead ; and Jonbs, EaUng. 

A Gieneral Meeting was called at the lustitntion of Civil En- 
gineers, February 8, 1872, to submit, by appointment, the following 
Memorial to the Tjocal Oovemment Board : 

Thi Mxhobial of the hereinafter-named Civil Bitginieebb and 
SuBTETOBB holding ofBoe under the varioiu Looal Sahitakt 
AuTHOBiTiBs in England and Wales. 



That your MemorialiBta are the executive officers under the 

Local Sanitary Antborities, charged with the initiation and execution 

of aanitory works of the utmost importance in conneotioa with the 

life, health, and comfort of the people. 

That the mattens upon which your Hemorioliste have to report and 
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a PBEUMINARY FBO0EEDIN<}8. 

advise, uid the works whioh they are called apou to exetmte or enforce, 
are sacli as bring them into frequent antagonism with the prejndices 
and pecimiaiy intereete of large Beotions of the ratepayers and email 
property owners who have great influence with the " Local Authority " 
npon whom yonr MemorialistB are dependent as public ofGcers. 

That your Memorialists saffer &om a condition of things recognized 
in the Report of the Koyal Sanitary Commission, viz. that while 
persoDB of intelligence and social position abstain &om the administra- 
tion of local oflairs, there exists a "number of persons interested in 
offending against sanitary laws even amongst those who most 
constitute chiefly the local authorities." 

That nearly the entire expenditure of local rates, as well as the 
expenditure of property owners upon compulsory works, is under the 
direction of the " Local Surveyor," who becomes, therefore, especially 
the subject of private and personal attack. 

That yonr SCemorialiets, as the executive ofGcera of the " Local 
Authority," respectfully submit that they cannot render active assis- 
tance to a protected medical officer of health in ascertaining local 
sanitary defects, or give cordial co-operation in removing them, so 
long as your Memorialists are conscious that such activity or co- 
operation may be distasteful to the " Local Authority " npon whom 
they are dependent for office. 

That the general experience of your Memorialists has taught them, 
that it is impossible to dischai^ their duties efficiently and impartially, 
in accordance with the tme spirit of sanitary legislation, while they 
oontinne to be entirely dependent npon local feeling, which is so often 
influenced by j^udioe and personal interest. 

That although your Memorialists were not repreoented in the 
inquiry before the Boyal Sanitary Commission, they are prepared to 
submit evidence" in proof of the &cts herein stated. 

That as the administration of the Sanitary Laws and of the Poor 
Laws has been united under one department in the recently constituted 
" Local Govenunent Board," your Memorialists most respeot^ly 
submit that such protection as to office, emolument, (md superannua- 
tion as is at present enjoyed by the Poor Law officers should be 
extended to your Memorialists, so that they may be protected &om 
unjust attack and enabled fo discharge their responsible duties honestly, 
impartially, and, to quote the words of the Boyal Sanitary Commis- 
sioners with regard to the medical of&cers, "without fear of personal 
loss." 

Tour Memorialists therefore earnestly pray that their office may be 
recognized by the Oovemment, and in the proposed legislation such 
provision shall be made as will enable them individually, and in oo- 
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operotion with the medical ofBcere, to render active and effioient 
aaaietance in promoting sanitary prf^roas throughout the ooimtry. 
And yonr Memorialieta, as in duty bound, will ever pray. 

The names of one hundred and thirty-three Civil Engineers and 
Swvet/ors were appended to iMe Memorial, indvding most of the chief 
anointments in fAe country. 

The Deputation proceeded to the Local GoTernment Office, and 
waa receiyed with the greatest courtesy by Mr. Stansfbld, M.P,, 
President of the Local Grovemment Board, Mr, Htbbebt, M.P., 
the Parliamentary Secretary, and other officials. 

After hearing the Memorial and the statements of Tarions 
Members of the Deputation, 

Mr. Stahsfbld expressed his sympathy with the position and 
drawbacks of local officers, but reasons of policy, and his respect 
for the principles of local gOYemment, precluded the introduction 
of the protection asked in the Bill then pending before Parliament : 
Bu&b clanses woold, he feared, imperil the Bill. Mr. StansfeH hoped 
that an improved condition of the sanitary laws, and the greater 
interest which he hoped the pubhc would take in sanitary progress, 
also an improved constitution of the local boards, would accomplish 
all the officers desired, without any interference with the liberty of 
action of local anthorities. He had too much faith in local govern- 
ment to beheve it capable of such abuse as submitted by the 
Deputation. He could not imperil his Bill by the inttodnetion of 
featuiee which might provoke the opposition of local authorities, 
bnt intimated that if the officers required protection, it might be 
introduced into the Bill by independent Members of the House. In 
abort, Mr. Stansfeld took a theoretical view of the subject, rather 
than the practical one which experience had forced upon the 
officers represented by the Deputation, 
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FOEMATION OF THE ASSOCIATION. 

Os the 15th of Fehruary, 1873, a General Meetiug of Local 
Snrreyors was held at the Institution of Civil Engineers, for the 
formation of an AsBociation. The matter was fully discussed, and 
the following resolntion, proposed by Mr. Ahqell (West Ham), 
and seconded by Mr. L^ok (Southampton), waa tinanimotisly 
adopted: 

" That this Meeting of Ciyil Engineers and Sorveyors, holding 
appointments imder the varions sanitary anthorities, called 
together at the Institntion of Civil Engineeis by public 
advertiBements in the Builder, Engineer, and Building 
News, hereby resolves to form an Association for the pro- 
motion of the professional interesta of its Members and of 
that branch of sanitary science which fella within their 
official duties." 
Draught rales were submitted, and, with certain omendmenta, 
adopted. Those attending the meeting were declared to be an 
Executive Committee. Mr. Anqell was appointed Ghunnan of the 
Association, pro tmn. ; and it was resolved that the Inaognrat 
Meeting, for the oon£rmation of the present proceedings and ap- 
pointment of officers, should be held in Loniiin in the first week 
in May. 

A Meeting of Local Sorreyora in the Midland District was 
Bubseqaently held in Birmingham, April 19, 1873, when the pro- 
ceedings of the Meeting in London, February 15, were approved 
and adopted. 
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INAUGURAL MEETING. 

Held at the Jsenranos or Civil Ekoinbbbb, WBsiiasEiiEB, 

May 2, 1873. 

Ths Inaognial Meeting of the Association of Mnnicipal and Sani- 
tary EngineerB and Sarreyors was held on Friday, May 2, at 
2 P.H., at the InBtitation of GiTil Engineers, Gtreat George Street, 
WeBttninster. The attendance was large, and included the follow- ■ 
ing Members :— Lewis Anoell, of Westminster, Engineer to the 
West Ham Local Board, &c., Chairman pro tem. of the Association; 
Messrs. J. Lbmou, Borongh Engineer, Southampton; C. Jones, 
Local Board Surveyor, Ealing ; T. W. Q^kindlb, Borongh Engineer, 
Hertford; J, E. Gbeaiobex, Borongh Engineer, Portsmouth ; 

F. AsHMEAD, Borough Engineer, Bristol ; C. XtcnsoouBE, Borongh 
Engineer, Kingston-on-Thames ; J. B. Booebs, Local Board Sor- 
Toyor, Homsey ; Joseph Devis, Town Surveyor, Oldbury ; W. 
BiCEABceoH, Local Board Surveyor, Tranmere ; Edwabd Pret- 
CHABD, Borough Engineer, Warwick ; E. Davidson, Town Sur- 
veyor, Leamington ; E. Davky, Borough Surveyor, Maidenhead ; 
W. H. Wheeler, Borough Surveyor, Boston ; H. S. Pollabd, 
Local Board Surveyor, Sheernesa; T. C. Thobbues, Town Sur- 
veyor, Birkenhead ; J. Habtley, Borough Surveyor, Lancaster ; 
E. Shabhan, Local Board Surveyor, Wellinghorough ; P. P. 
Mjumttat.t.^ Local Board Engineer, Tottenham ; H. Walker, Ijocal 
Board Surveyor, Basford, Kotts; G, Hoieos, Local Board Sur- 
veyor, Loughborough; W. Blackshaw, Local Board Surveyor, 
Congleton ; J. Whitehotjsb, Local Board Surveyor, Eton, Bucks ; 
T. L. Johnson, Town Surveyor, Bamsley ; G. LiviKoffroNB, 
Boroi^h Surveyor, Maidstone; J. Loblby, Borough Surveyor, 
Hanley ; H. G. Cbegben, Local Board Surveyor, Bromley ; H. S. 
AfiPDnvALL, Borough Surveyor, Macclesfield ; J. Jackson, Borough 
Surveyor, Stockport ; Lbwb Devby, Town Surveyor, Oheehont ; 

G. CoLB, City Engineer, Hereford; K B, Ellioe-Clabk, Town 
Surveyor, Bamsgate ; J. Earnett, Local Board Surveyor, Wool- 
wich ; J. H. C. B. HoRNiBBOOK, Borough Surveyor, Beigate, &c 
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6 INAcanBAL HEBTIHa. 

' Letters vere tead from EngmeerB and Snrreyors of the follow- 
ing toims, who were unable to attend: — Manghbsteb, Saijobd, 
Blackpool, Stratfobd-oh-Aton, Cotkntht, Bbteelet, Lbtoesteb, 
BsADma, Gautebbusy, Bysb, Southpost, Willenbaix, Aston, 

EXBTBB, BxTETON-ON-TeENT, CHELTENHAM, LeiOH, NeWTON-IN- 

Maceeriteld, Wednbbbdrt, Watfobd, Twioksnhah, Babbow-in- 
FuBNESB, Sale, Lowestopt, Caubbidoe, Kbwbtjby, Boltoh, High 
Wyoombe, Walsaxl, Plymouth, Fabehau, Stow-on-thb-Wold, 
Bishop's 8tobtfobd, Hai^tead, Ipswich, &c. 

Mr. AiraEij. occupied the chair, and briefiy narrated the history 
of the Association. He stated that some few years ago, a movement in 
£ironr of consohdating and improving the sanitary legislatioii of the 
conntry took place, and a Boyal Sanitary Commission was ap- 
. pointed. He Uien felt the importance of Engineers and SnTveyors 
to Local Boards doing something to make themselves heard and felt, 
and he took the liberty of entering into a correspondenoe ■ with the 
GoTemment anthorities on behalf of local officers ; he also sent a 
circular t to some of his professional Mends, snggesting the necessity 
of organization, Stibseqneutly a meeting was held at his office; 
and sometime afterwards a conference was held at the Institution 
of Civil Engineers. The result of that conference was, a committee 
appointed to watch sanitary legislation, and to strive to obtain 
clauses in the then pending Sanitary Bills for the protection of the 
Snrveyor. A memorial was submitted, Feb. 8, 1872, to the Preeident 
of the Local Government Board, Mr. Stansfeld, signed by 133 Civil 
Engineers and Surveyors holding sanitary appointments throughout 
the conntry. The depatation evidently impressed Mr. Stansfeld with 
the need for some consideration to the case sabmitted, bnt failed, from 
poUtioal considerationa rather than on the merits, in obtaining the 
protection asked, althongh snch protection icaa extended to Medical 
OfBcers and Inspectors of 'Naisances. The Committee met several 
tdmee afterwards, and pnt themselvee in communicstiou with various 
members of Parliament, also other societies. He (the Chairman) 
vrrote to the British Medical and Social 'Science Associations on 
the subject, and they did him the honour of electing him on their 
joint Committee. He induced that Committee to include in their 
petitions to Parliament a clause asking for protection for Engineers 
and Snrveyors, as well as Medical OfBcers. He also indac^ Mr. 
Andrew Johnston, M.P. for South Esaei, to introduce a protective 
clause, and obtuned the promise of several Members of Parliament 
• Bee p. 227, Appendix. t See p. 230, Appendix. 
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to support it ; but the Bill waa hurried through the Honses of 
Failiament mthout diacusaioQ, and the Tarions amendmeats dropped. 
That brought bim to remark how disimit«d and mirepreseiited they 
bad hitherto been ae a class, and be also felt impreesed more than 
ever with the neceasity of foiming an AsBOciation. Of coarse he 
need not dwell upon the advantages of the AeBociation. Their 
previous discuseione and the correspondence he had printed suffi- 
ciently showed ite neceseity, .and the number who bad joined, and the 
large attendance that day, testified to the valae tbey attached to it. 
They must have organization, not in an aggressive spirit, bat for the 
promotioD of their professional interests and of sanitary progress. 
Other public officers were combined ; there were the associations of 
Town Clerks, of Clerks to Local Boards, of Medical Officers, and of 
their masters the " Municipal Corporations Association," therefore 
the Engineers and Surveyors were not setting the example, tbey 
were only f<Jlovring the precedent of other public ofBeets, by coming 
together, althoi^h late in the day, and forming an Association 
among themselves. 

The minntes of the meeting held on Febmary 15, 1873, in 
London, forming the Association, and one held at Birmingham, 
April 19, confirming the same, were then read. 

Mr. Leuon (Southampton) moved that the proceedings up to 
the present time be confirmed. The Ch&ibuan had gone folly into 
the objects of the meeting, and he would not therefore take ap their 
time by dwelling on the advantages of snch an Association. He 
would simply move that the proceedings up to the present time 
be confirmed. 

Mr. T. C. Thorbubn (Birkenhead) seconded the proposition, 
and the minnt«s of previous proceedings were confirmed. 

The following report of the Executive Committee was then read : 

*' Beport of the Executive Committee (jaro tern.) of the As- 
sociation of Municipal and Sanitary Engineers and Surveyois, 
appointed February 15th, 1873. 

" The Committee have met on three occasions, and beg to submit 
the following report : 

" That they have examined and certified the accounts of printing, 
&c., in connection with the previous movement in 1872, amounting 
to 35£ 13s. 2d., being an excere of expenditure over receipts of 
61. Os. Id., which sum they have authorized to be repaid to 
Mr. Angell ont of the funds of the Association. 

" The Committee recommend that those who contributed to the 
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previonfl ei^iensee be (Credited mtb Boch contribatitm as parti of 
tlieii first amkoal Bnbeoription to the Aaaodatioii. 

" The Committee leeolved, that aa Saturday would be an mcon- 
Tenient day for Members from a distance to attend in liondon, 
Friday, May 2, be sabstitnted as the day of the Inaugoral Meeting. 

" The Ommnittee recommend that the Conndl of the Aasociation 
consist of thirty members, twelve of whom shall rende within 
convenient distance of London ; also, tlie Local Becretariee of the 
District Committees, and that the remainder of the Cooucil con- 
sist of Engineers and Snrreyors of chief towns. 

"The Committee recommend the following Members of the 
Association as Members of Conncal : 



Ur. Anoell, West E&m, London. 

„ Abhhead, Bristol. 

„ DuNsooHBB. Kiugston-cm-Thaiiiw. 

„ Ellioe-Glabe, BaDUg&te. 

„ FowLEB, Sairord. 

„ Qbeitorbx, FortBiaoDth. 

„ GuimLE, Hertford. 



Jacob, Barrow-it 



Ht. Joheb, Ealing. 
„ Lemon, Southampton. 
„ LocKwtWD, Brighton. 
„ Ltndb, Manchester. 
„ MoEAHT, Leeds. 
„ SraFBBHB, Leicester. 
„ Thompbon, Derby, 
„ Thobbubn, Birkenhead. 



"The Secretaries of District Conunittees will be added aa elected 
in the conntry. 

" The remaining Tacanoira to be filled by the Cooucil. 

" The Committee recommend that the District Committees meet 
at least once a qnarter, for the purpose of reading and discossing 
papers of professional interest, and for general bosmess. 

" The Committee recommend that the London and Gonuty Bank- 
ing Company be appointed Treasurers, and that cheques npon the 
funds of the Association be signed by two Members of the Council, 
one of whom must be the President or Tiee-President, and the 
Secretly. 

" Mr. Jones, of Ealing, having kindly consented to act as Hon. 
Secretary to the Association, the Committee recommend that 
Mr. Jones be so appointed, 

" The Committee have pleasure in reporting that more than 100 
Et^ineers and Surv^ors of various towns, irom the largest to the 
smallest, have up to the present time joined the Association, and 
the Gomioittee eameetly hope that tlie present interest will be 
maintained. 

" Signed on behalf of the Committee, 

"Lewis ANasu,, 
" May 2, 1873." " Chairman (pro tern.). 
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Mr. Tho&bdkk (Biikentiead) thought the nomber [oopo^ for 
the Cotincil was too large. When so large a body yiea elected it 
might be, as it had beem in other societies, that one depended wpoa 
others to be present, and frequently there would only be email 
meetings. 'Ha did not olgeot to the nmuber pF0p<»6d from the 
n^^bonrhood of London, but thon^t the number should be more 
eqnally divided. They wanted the repr^entation of districts 
more than the representation of towns. He would propose that 
the number be reduced to twenty-one. 

Ur. Mabbhall (Tottenham) seconded the amendment. 

Mi. Lbmon (Southampton) supported the amendment. They 
might have a President in succeeding years who might reside in 
Liverpool, Manchester, I^eeds, oi other places, and then it would 
not be so convaiient that the Council should meet in London. 

The CHAnutUN replied to the effect, tliat he always contended 
from the first against introducing into the Association what might 
be termed the "Cockney" influ^cd, but still he thought their 
Council must meet in London. The Town Clerks' and other , 
Associations had their head-quarters in London, Engineers and 
SiiTTeyors were frequently in London daring tiie Parliamentary 
Session, and at their previous meetings, both in London and 
Birmingham, it had been agreed that their head-quarters should be 
in London. Beally it was not introducing London men into the 
Council, for he (the Chairman) wonld be the only London man 
upon the Council ; the others would come from Beigate, Bamsgate, 
Eahng, Hertford, Eingston-npon-Thames, Southampton, Ports- 
mouth, and Brighton, to form the nucleus of a Council ^thin 
reach of Lcmdon, but there would be no undue influence. 

In reply to Mr. CIbinble (Hertford) about the formation of dis- 
tricts, the GRiiBMis said that under Bule 5, the idea was that they 
would have some six or eight central towns, of which Birmingham, 
for .instance, would be one. Every member of the Aisociation 
wonld be a member of his own District Committee, and each Com- 
mittees would always act in conceit with the Council in London. 
No Committee would act independently ; every important matter 
would go throogh the Council. . To the nine names suggested as 
within convenient distance of London, he would like to add the 
name of the Surveyor of Tottenham. They would be able to add 
lepieeentatives from such large tovnts as Manchester, Salford, Leeds, 
Birkenhead, Derby, and Bfurow-in-Fumees ; there would also be, 
in addition, the Local Seoietaries of District Committees when they 
were appointed. 
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In the diecnsBion wtich ensned, Meaars. BioEABDsoit (Tranmere) 
and Whebleb (Boston) supported tlie recommendations by the 
ExecutiTe Committee, and oa being pnt to the vote only two voted 
for the amendment (that the tinmber of the Executive Council be 
twentj-one), while the recommendation by the Committee (that 
the number be thirty) was carried without opposition, the names of 
Messrs. Marbhall (Tottenham) and Wheeler (Boston) being 
added to the names proposed by the Committee as Members of 
Council. 

Extension of the Assocuticw. 

In reply to Mr. Marshall (Tottenham), the Chaibuan said be 
would like the Association to take in Town Surveyors of Scotland 
and Ireland, if they desired to join. 

Betibement of Council. 

A discussion as to the election and retirement of Council resulted 
in a proposition by Mr. Biohardbon, (Tranmere) seconded by Mr. 
Eluce-Clabk (Bamsgate) being passed, to the effect " that one- 
third of the Council shall retire annually ; that it be decided at the 
Annual Meeting, by ballot, who shall retire and also who should be 
elected ; and that Members of the Council be eligible for re-elec- 
tion." 

Treasubee. 

The London and County Banking Company were appointed 
Treasnrers of the Association. 

Sbcbetabs. 
Mr. Jones, Surveyor to the Ealing Local Board, London, was, 
on the proposition of the Chatrhaw, nnanimonsly elected to M the 
office of Hjuorary Secretary. 

ASBISIAltT SimVBYORS. 

Mr. LivraGsTONB (Maidstone) asked whether Assistant Sur- 
veyors would be eligible for membership. Some whom he knew 
were anxious to join. 

The Chaibmah said that the matter had been discussed both in 
Conmiittee and at previooa meetings, and it was thought that they 
hardly came within the intentions of the Association. It was 
thought that they had better confine the membership of the 
Association to th<»e who held chief appointments under Local 
Authorities. 
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Election or Pbbsident. 

Mr. Lbuoh : We haTe now arrived at a very important stage in 
our proceedinga. It ia our duty to elect a gentleman to preside 
over thifl Aesooiation for the ensuing year. We all know the 
vast amonnt of attention our present Chairman has paid to the 
Association, and I think I may feirly say that the formation of the 
ABSOciation is doe to his nntinng indnstiy and energy. Therefore 
I do not think that onder these circumstancee we can do otherwisa 
than place him in the sam^ position as President that he now 
occnpies as Chairman. I tliink it is a position he is fairly and 
honeatly entitled to. We want a man for Preeident who has the 
interest of the Association at heart, and I am snre Mr. Angell 
has. I propose him, therefore, as President. 

Mr, Thobbubh said he would second the proposition. Any one 
hearing the acconnt of the work carried on by the Chairman during 
the past two and a half years, for the purpose of forming some 
organization of that Hnd, would see the advantage of having him as 
President. He felt sure that Mr. Angell would not disappoint 
them at the end of the presidency. 

Mr. EioHABDSON supported the proposition. There had been a 
serious grievance felt by Local Board Surveyors. The protection 
given them under the Public Health Act, 1848, was taken away in 
1858. Personally he felt a deep obligation to Mr. Angell, and he 
felt that the same feeling was experienced by Surveyors who had 
considered the matter throughout England generally. Mr. Angell 
had had hard work, and if there was any honour that could be 
conferred upon him he richly deserved it. 

Mr . Lemon put the propodtioD, which was carried amid 
cheers. 

Mr. Ahokll, in reply, said: Mr. Lemon and Gentlemen, — I 
tiiank you very much indeed for the honour which yon have done 
me. When first I thought of the Association, and when first I 
commenced my work in connection with it, I little dreamt I should 
come to the proud position of being its first President However, 
as you have done me the honour to make me your Preeident, it will 
be my endeavour to bring honour to the Association, and when I 
vacate this post you will, I trust, have no reason to regret my 
appointment. I hope this is only the commencement of succeesfnl 
organization on our part. 

On the propositioD of Mr. BioHABDeoN, seconded by Mr. 
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Webbxbb, a special Tote of tliauks was unanimonsly passed to 
Mr. AiTctELL for Mb work in the paet. 

VioB-PiiEfliDBirr. 

Mr, Fbuohabd (WMwick) eaid he had mvch pleaaure in snb- 
mitting a name for the o£Sce of Yice-Pr^dent, and hoped it would 
meet with support. He referred to Mr. Lemon, Borough Engineer, 
Sonthampton, a gentleman who had been a member of the Com- 
mittee from the onset, and had come a great distance on almost 
every occaaion that the formation of the Association was consdered. 
Mr. Lemon would' no doabt prove himself a valuable officer, and 
sapporter of the President." Feeling this, without mating any 
fiirther remarks, he would propose that Mr. Lemon, of Southampton, 
be Yice-President of the Association for the ensuing year. 

Mr, Teoebiibn seconded the proportion, and Mr. Lemon was 
unanimoDBly elected. 

Mr, Leuon thanked the gentlemen present for electing him as 
Tice-President. He assured them he should do everything he 
could to support the President. He saw no reason why they 
should not hold a sanitary congress every year, in some of the most 
important towns of the kingdom. He (Mr, Lemon) was quite sure 
that if they united together they would, by the intercommunication 
of thought, be enabled to show to the pubhc generally, they could 
do good, and that they were not merely a trades' union, but a 
scientific society, formed for the benefit of the community at large. 
(Hear, hear.) 

HONOBAItX MbuBEBS. 

The Pabsident. Although we confine our Association to those 
who are officers under local authorities, I think it will be quite 
competent for us to elect Honorary Members. I have the pleasure 
of proposing Robert Bawlinsou, liq., C.B., C.E,, Chief Engineer of 
the Local Government Board ; and J, T. Harrison, Esq., C.E., also 
Engineer of the Local Government Board. I have received their 
consent in very fiattering letters approving of the objects of our 



Mr. J, E. GfiEATOBGX (Portsmouth) seconded the proposition, 
and those gentlemen were unanimously elected. 

Eepoetb of the Assooution. 

Mr. PniTCHABD proposed that the minntes of the proceedings be 

printed and circulated among the Members of the Association. He 
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thoi^ht much good wonld accrue from doing bo, and it nonld be 
very mteresting to-have a record of the business traneacted. 

The Pkbsidbnt suggested that it he a rule of the Association to 
publish the proceedinga. 

Mr. Detis (Oldbnry) seconded the propositioQ of Mr. Pritchard, 
^hich was adopted. 

The nbxt Anitdal Mbbtdio. 

The Fbe8ide»t alluded, in complimentary terms, to the activity 
of Mr. Pritchard, of Warwick in promoting the Association in the 
Midland Counties, and in recognition of snch services proposed that 
the next annual meeting should be held in Birmingham, in May, 
1874. 

Mr. Lemon, Vice-President, seconded the proposition, which was 
adopted. 

It was also understood that snch annual meetings form a sanitary 
congress, lasting over one or more days. 

Pbebideni'8 Ihauourai. Addbbbb. 
The FBEsmsNT then read an Inaugural Address.* 
Upon the proposition of Mr. Lemoh, Yice-Pieeident, 
It was resolved that the address of the President he printed and 
circulated among the Members. 

The Meeting then terminated, and the Members of the Asso- 
ciation adjourned to the London Tavern to dine, in celebration of 
the event 

• See p. 17. 
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INAUGURAL DINNER. 

The Chair (London TaTem, May 2, 1874) was occnpied by the 
President of the Association, Mr. Lzwis AxajsLL, and the Yice- 
Ghair by Mr. Jaues Leuon, the Vice-President. 

Upon the remoral of the cloth. 

The FfiZBiDEin' said : Mr. Yice-Freeident and Gentlemen, the 
first duty which occnrs to every Englishman on festive occasiona 
like thd present is to propose " The Health of Her Most Qracioos 
Majesty the Queen." With the exception of a few — and I hope 
they are very few — honest, philosophical theorists, and a few dis- 
honest agitators. Englishmen are loyal to the backbone, and none 
more so than the Association of Municipal and Sanitary Engineers 
and Surveyors, whose inauguration we this night celebrate. (Cheers.) 

The National Anthem having been snng, 

The Pbesidekt, in proposing " The Health of the Prince and 
Princess of Wales, and the rest of the Koyal Family," said : If we 
are loyal to the Throne we mnst also be loyal to the succession ; and 
whether we refer to the past history of our own country or look 
abroad among other nations, we have every reason to be satisfied 
with oar present Boyal Family; they are devoted to the ways of 
peace and not of intrigne. At the present moment the Prince of 
Wales is at the Yienna Exhibition in the interests of the world's 
progress. 

The Fhesidbht, in proposing the toast of " The Navy, Army, and 
Beeerre Forces," said the art of war had become an engineering 
art, and he was sure there, were none who could more than the 
Civil Engineers fnlly appreciate scientific weapons and the iron 
ships whidi had taken the place of the old wooden walls of England. 
The Sanitary Engineers were not warlike. Their object was to 
preserve life and to prevent disease. It was a statistical feet that 
Hiere had been more lives lost by pestilence, plagnes, and pre- 
ventible disease than by the whole of the wars in Uie world's history. 
Notwithstanding, if it were necessary to protect the hearths and homes 
of England, he conld say, as one of the earliest of the volunteers, 
that Engineers and Surveyors would be among the first to come 
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forvaid. (Cheers.) He coapled with the toast the name of 
Captain Thorboin, of the Cheshire Tolnnteer Engineeis. 

Captain Thobbukn snitabl; responded. 

The Pkesident then proposed " The Health of the President 
of the Local GoTemment Board, the Right Hon, Jamea 8tans- 
feld, M.P." Mr. Btansfeld, he said, is our chief in connection vith 
all sanitary matters, and when he (the President) had appeared 
before him, which had been on several occasions, he had formed the 
opinion that Mr, Stansfeld was an earnest, large-minded, and 
particularly conrteons statesman, whose sympathies were with tib, 
although political and sentimental considerations may have pre- 
Tented him &om extending to ns that measnie of jostice and 
reco^ition to which we believe we are entitled. 

D. W, ToDNO, Esq., visitor, proposed the next toast, "Snccess 
io the Association of Mnnicipcd and Sanitary Engineers and Snr- 
veyors." This (said Mr. Young) vras the tcast of the evoiing, and 
it gave him very great pleasure in proposing it, because in former 
times he held the position of sarreyor of one of the largest metro- 
politan districts, where he felt how desirable such an association 
was. Ho regretted to say that the Metropolitan Association 
with which he had been then connected was non est, but with a 
President hke Mr. Angell, whom he had the pleasure of claiming 
as an old friend, he was confident that sach a &te would not 
befall the preeent Association. Mr. Angell deseired their grati- 
tude for the way in which he had worked and brought so many 
gentlemen together from all parts of the country, and he under- 
stood there were Members preeent from a radias of two hundred 
mUes, a &ct which showed the Interest taken in the A^o- 
cdation ; he had therefore much pleasure in proposing its 
Etoccess. 

The Pbestdbnt briefly responded. 

Mr , J. E. OBKA.TOBEX, Borongh Engineer, Portsmouth, proposed 
"The Health of Mr. Angell, then: first President," ui highly 
flattering and eulogistic terms. They had, he said, put the right 
man in the right place, and the Association was fortunate in having 
a Pl«sident with so much energy as Mr. Angell had shown. 

The toast was drunk upstanding, with cheers and musical honours. 

The PnESiDENT, in responding, said he found it very much 
eafder to propose a toast than to respond. He thanked them very 
much for the kind and enthnsiastic manner in which they had 
received his name, and he thanked the Memb^s of the Association 
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for aU the assiBlance the; had giTen him, especially for the hononr 
' they had done him that day by pladcg 1^ in the poeitioii of 
President. Whra he first took the matter in hand he litUe expected 
to found such an Afisociation, or that he woold stood in the position 
he did that night. It would be his constant endeavoar to do 
honour to, and promote the intereste o^ the Association . His friend, 
Mr. Young, had referred to a de^ct Association in the Metropolis. 
He (the President) did not anticipate any each iate for their own 
Association. He wooid not identify himself with a &ilare, bnt, with 
their assistance, the Association should be a sucoeaa. (Cheers.) 
The Association is not aggressiTe, Every body of o£Sciala has 
formed associations, and we are the last, but perhaps not the least. 
Sir Joseph Heron, at the meeting of Town Clerks in this very 
building recently, said that the newly-formed Municipal Corpora- 
tion Association was an " organization against which no Ctorem- 
m^t could stand if once ita powers were exercised." We are more 
modest; we neither threaten the Qovemment nor our mors 
immediate masters, the Corporations and Local Boards. In pro- 
moting our own professional interests we seek also to promote good 
work and sanitary progress. Gentlemen, I thank you for the 
honour you have done me on this occasion. 

Mr. T. W. QioKDLB, Borough Engineer, of Hertford, in a 
humorous speech, proposed " The Health of the Yice-President." 

Mr. Lehos returned thanks. 

Mr. LoBLEY, Borough Smreyor of Hanley, proposed "-The 
Council," to which Mr. Thokpbon, Borough Surveyor, Derby, 
responded. 

Mr. THOaBiJHM, Town Surveyor of Birkenhead, proposed " The 
Health c£ the Hon. Secretary of the Association, Mr. Jones," and of 
" Mr. Fritchard, Local Secretary of the Birmingham District," 
to which Mr. Joyss and Mr. PBiroHASD respectively returned 
thanks. ^ 

Mr. Jones, the Hon. Secretary, in an eSeotive speech, proposed 
" The Visitors," to which D. W. Young, Esq. of Westminster, 
responded. 

Mr, PoLLAitD, Town Surveyor, Sheeniess, proposed "The ladies," 
which was responded to by Mr. Euuce-Clabe, Town Surveyor, 
Bamsgate, in a very neat and amusing speech. 

The musical arrangements were conducted by Mr. Frank Elmore. 
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INAUGURAL ADDRESS 

Op Mb. LEWIS ANGELL, 

FiBST Fbebideht of the Assooiation. 

(Bead at the InttUviion of Civil Engineers, May 2, 1873.) 

In taking the first Presidential Chair of the Assooution of 
MujnciPAi. ASD SANiTABy Enqdjkeeb and Subvbsorb, I propose 
to follow the precedent of oar older scientific societies, and snbmit 
a few remarks by way of an Inangoral Address. 

Although the Association has done me the honont of rec<^izing 
my efforts for its establishment by placii^ me in this Chair, I do 
not assume the credit of originating the idea. I have long thought 
such a society desirable, a^d others hare made similar snggestions, 
but hitherto the matter has not been taken np with vigour, and I 
(mly now take to myself the credit of having, with yonr assistance, 
pushed to a svcceasfol issue an object long desired by many. I 
therefore congiatnlate yon upon the Association being an acoom- 
plisbed &ct, and that henceforth it takes its place among the 
societies of the day. 

The first qoestion which natnrally will be asked of ns is, what 
are onr aims and our objecte ? Our answer is, they are twofold : 
they are sanitary, and they are profeseionaL 

The objects of onr Association, as defined hj Bnle II., are — " the 
promotion and interchange among its Members of that species of 
knowledge and practice which Mis within the department of an 
Engineer and Snrveyor engaged in the discharge of the dnties 
imposed by the Pnblie Health, Local CKtvernment, and other 
Sanitary Acts ; the promotion of the professional interests of the 
Members ; and, tlie general promotion of the objects of sanitary 



Oar society may be said to be national, for onr Members are 
scattered over the &ce of the country, from the largest boroogh to 
the smallest township. Wherever there is a centre of popubtion 
there is the " Town Snrveyor," and where the population is more 
scattered there also is onr representative, engaged in sanitary work 
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mider the rural ftnthority. Onr official esistence dates back a 
quarter of a century. Daring that period how much we have 
adTanced in sanitary knowledge, and how much has been accom- 
plished in sanitary work ; but yet, relatively, how little ! We look 
back with satisJ&ction tcpoQ the extinction of the plagues of the 
middle ages, and the mitigation of modem visitations. We have 
banished or repressed the grosser forms of £ltb and nnsavoarine^ 
guch as abounded in this country of old, and are still to be found 
in Continental towns. We have established a general respect for 
ontward decencies and municipal cleanliness ; any one suspecting 
an odour " betwixt the wind and his nobihty," may now call a 
nnisance inspector, or appeal to a sanitary board. The nose of 
the English citizen has been " educated." But such sanitary 
refinement CEtn only be acquired nnder certain conditions. Mnni- 
oipal life d^uands sanitary precautions, public works, and official 
Bupervision ; in other words, municipal Hfe inTolres those bug-bearB 
of the ratepayer — taxation and officaals — and we, the officials, are 
hare to-day in Association assembled. 

The Legishitnre, in its wisdom, established our office nnder the 
Towns Improvement Act of 18i7, and the Public Health Act of 
1848, and I here propose to review the qualifications, duties, re- 
muneration, position, and" prospects of the office. In eo doing, I 
shall speak most unreservedly, with an official experience of twenty 
years, but no word from this Chair shall be prompted by either 
persimal feeling or poHtical cousidemtions. I shall endeavour to 
discuss each point upon its merits, and I may do so the more un- 
reservedly because I happen, for the moment, to be without an 
official grievance. 

The office of a "Town Surveyor" of the present day is no 
sinecure. The qualifications and duties may best be described in 
the technical language of one of those very long advertisements of 
Mr. Town Clerk which so frequently attract attention in the 
colnmns of our professional papers, headed — 

" To Civil EHaniBBBs and — oth^v. 
" The Corporation of Mndborougb require (he services of an 
' experienced ' person ' to fill the office of Borough Engines and 
Surveyor. He must he a man of good education and able to keep 
accounts. He must be competent to take charge of vrorkmen 
and the directiion of works. He must be acquainted with Hie 
" value of building materials, and able to take oat quantities, make 
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" estiiiiatee, specifications, and messiUB op works. He must have 
' ' a practical knowledge of road-making and paving work in all its 
" branches, and mnst Bnperintend the lighting and cleansing of the 
" public highways, and perhaps take charge of the Fire Brigade. 
" He must be competent to make snrvejs, take levels, and be a 
" good dranghtsman. He mnst be able to design and enperintend 
" the erection of pnbhc and private buildings, perhaps a Gaol or a 
" Town Hall, and to enforce the Building Bye-Laws. He most 
'* have both general knowledge and practical experience of en- 
" gineering works, and be able to design and carry into execution 
" works of house and town drainage, and advise the Corporation 
" upon the best means of disposing of or utilizing sewage. He 
" may also have to act as Engineer and Manager of the Water- 
" works. He must prepare the necessary plans for promoting or 
" opposing schemes in Parliament, and generally advise the Gor- 
" poration upon any works which may come under their notice. 
" He must be conversant with the requirements of the Public 
" Health, Local Government, Nuisances Bemoval, and varione oihet 
" Acta (which Mr. Justice Blackburn recently declared to be the 
*' greatest muddle out). He mast produce testimonials of the 
" highest character, find sureties, and be not more than 40 years 
" of age." 

This is no exaggeration of recent advertisements, and if our 
" Tovm Surveyor " be not equal to all this, and such further 
duties as may be required of him, he is not equal to the post. 

Id tetum for such duties, qnalifieations, and responsibilities, and 
perhaps his entire service and the keep of a horse, he will obtain 
that amount of remuneration, consideration, public gratitude, and 
' peace of mind which we have all experienced, particularly in the 
smaller towns where the public have the more leisure to observe 
and appreciate their officers. 

Upon the mode of selecting candidates, and testing their qualifi- 
cations, I will not now enter ; it is sufficient to remark that the 
formidable advertisement does not deter " persons " innocent of 
levels, and whose knowledge of surv^ing does not extend beyond 
a foot role, &om soliciting the reeponsibilitiee of the ofBoe. Many 
candidates present themselves who know as much about sanitary 
work and hydraulics as of Hindnstani, perhaps lees, nevertheless th^ 
wUl undertake to drain a town, and may indeed succeed, but not in 
an engineering sense; in short, the election of a Town Surveyor is 
generally a free fight, and too frequently a foxca. 

2 
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I have Baid tbe Acts of 1847 and 1848 established out office ; 
those Acts also protected us. Bnt recent legislation has entirely 
ignored cor existence. The protection of the Pahhe Health Act 
yiaa first removed, and now a new class of officers has been esta- 
blished without any attempt to utilize the old. The Afedical Officer 
of Health, with his sateUite the Inspector of NiiiBances, is in the 
ascendant, recognized, paid, and protected by Government. If we, 
the pioneers of sanitary work, have been fonnd wanting in efficiency, 
Btaeiy it has been from no fault of our own, but of the position in 
which we have been placed. The Town Sorveyor, according to his 
opportnnitiee, has done the country good service, bnt surrounded as 
we have been with obetmctionB and difficaltiea, cramped and re- 
stricted by popular prejadices and private interests, subject to 
clamour and attack, withont protection and without appeal, it ia 
indeed aurprisisg that we have accomplished so mucL Had such 
officers been from the first judiciously selected, - adetjuately re- 
munerated, properly supported, and duly protected, our influence 
apon sanitary prepress would have been more conspicuous, and our 
office better appreciated. 

As Engineers, we do not pretend to a knowledge of medical 
S(nence, bnt it is equally within the knowledge of the avenge Sani- 
tary Engineer as of a Medical Officer of Health, that pure air, pure 
vrater, properly constructed houses, and an nnpoUnted soil are the 
cardinal conditions of health. These are mere sanitary axtoms. 
The means by which such conditions are attained are drainage, 
ventilation, water supply, and other matters entirely within the 
fanctions of the Engineer. It is the function of the Sanitu-y 
Engineer to prevent that which the Medical Officer is called upon 
to detect. The laws and conditions of health and the practice of 
medicine are totally distinct matters, and I protest against the 
recent official exaggeration of the Medical Office to the depreciation 
of the more practical department of the Sanitary Engineer. I do 
protest, from a social, s professional, and an equitable point of 
view, against the one being recognized, paid, and prot^ted by 
Government, while his colleague, the Surveyor, is mtirely ignored. 
It is due, however, to the medical professioD io state that the 
Parliamentary Snb-Coramittee of the British Medical and Social 
Science Associations, of which I have the honour of being a member, 
have recommended protection to the Engineer conjointly with the 
Medical Officer. 

The results of the Medical OfGcers' recommendations must 
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depend, to a very great extent, upon the zeal and efficiency of the 
Sureyor'B department; it is through this department Uiat the 
Medical Officer derives mnch of his information. In many cases 
the unprotected Surveyor may be required to report, to a protected 
Medical Officer, the negligence of his own employers. No local 
Surveyor or Ei^;ineer can be expected to give cordial and active 
asEdstance in compulsory sanitary work when he b couBcions that 
his action would be opposed to the views or the interests of his em- 
ployers, the pubhc, upon whom he is dependent. The existence of 
such a distinction between the Medical Officer and Surveyor, under 
the same Board, will produce a want of harmony in interest, and 
most lead to a divergence of action between the two departments. 

I do not draire to provoke any class feeling ; far he it from me, 
&om the Presidential Chair of this Asaociation, to depreciate 
hygienic sci^iee, or to undervalue the fiinctions of the Medical 
Officer of Health. The nation owes the medical profeeeion a debt 
of gratitude; a more scientific, devoted, self-denying, or philan- 
thropic profession does not exist, and it is unquestionably coh- 
venient and desirable that in sanitary work there should be a 
division of labour, application of special quahfications, and authori- 
tative enunciation of principles. It is also desirable that the Medical 
Officer should be recognized, remunerated, and protected ; but I as 
emphatically maintain that it is no less equitable and desirable that 
similar conditions should apply to the Engineer, without whose 
practical knowledge and cordial co-operation Medical Officers, and 
their protectora the Local Government Board, would be helpless, 
and their recommendations without practical effect 

Ah a reenlt of this special Government patronage we have recently 
seen, almost daily, in one column of a newspaper an advertisement 
for a Medical Officer at a salary of 800/. per annum, half of which 
is paid by the nation ; and in another column an advertisement for 
a Surveyor, at 150/. per annum, the whole of which is grudgingly 
paid out of local rates. I am not referring to mere nuisance 
inspectors, whose pay, under the new system, is irequently equal 
to that of a professional Surveyor. Such advertisements lead 
th& public to infer an inferior social status and quaMcation of 
a profession which can produce an unlimited supply of psendo 
Surveyors. 

It is true our professbn is a free and open one — indeed, a new 
profession, lacking the protective advantages of the old Faculties. 
We are not hedged round by enactments, charters, diplomas, and 
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registration ; nerertheless, the modem Engineer has done more for 
the material prosperity of the world and the advance of civilization 
than any other single profession at any period of the world's 
history. If status be judged by results, we may iairly hold oar 
own, and class unqualified Sanitary Surveyors with unregistered 
medical quacks. The abilities of a certain class of adventorers 
are amply repaid by small salaries; it is no reflection upon our 
profession, but upon those authorities who offer such miserable 
inducements, and, as a consequence, &il in obtaining good service. 

Nor, on the other band, is the question of pay a measure of' 
ability ; in a crowded country like ours we cannot all gain prizes ; 
a man must follow his profession in whatever channel tiie accidents 
of his position may have placed him ; where there is competition 
many deserving men must go to the wall, and the " overburdened 
ratepayer" does not tail to avail himself of this ciTcumstance to buy 
engineering ability at but little above the price of the brute labour 
which it directs ; consequently the public either obtains an inferior 
article, or loses its bargain with the first turn of fortune's wheel. 
Nor does it follow that because' men with more or less qualifi- 
cation — frequently less — accept public offices at ridicnlously low 
salaries that the public has the advantage, or that they have put 
"the right man in the right place." True economy means efficiency, 
not parsimony. If we were to advertise any office in State, from 
the Archbishop of Conterbu'ry downwards, there would be legions 
of candidates ready to undertake the duties at 75 per cent, less 
salary than the present illustrious incumbents receive. 

Not only is it fidse economy to underpay a responsible officer, 
hut there is not even the actual saving which the ratepayer 
imagines ; the difference between fair pay and a pittance is inap- 
preciable upon the rates. While thousands are expended upon 
necessary works, and in the repayment of debts and interest spread 
over a whole generation, what is the object of an odd 50/. or 1001. 
per annum where it is justly due ? with the advantage of secnring 
a zealons and contented officer who valnes his position, instead of a 
discontented and necessarily a careless ona Eatepayeni cannot 
escape their legal obhgations; roads must be maintained, streets 
lighted and cleansed, sewers constructed, and debts paid ; these are 
the great items of town expenditure which cannot be reduced ; but 
the ubiquitous " reformer " is sent to your Board pledged to do 
tomdhing, therefore it is upon official salaries that the great eco- 
nomical demoQsttstion is made, to catch the popular ear, and serve 
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election porpoaes ; your reformer may, perhaps, save a fiirthing or 
two in tiie pound oat of salaries, and the pablic will lose as many 
pence tlirongb the inefficiency of unqnalified or dissatisfied officers. 

Eeferring again to the work of the Town Surveyor, preyiouflly 
Bommarized — any one section of Iiis duties would, under commercial 
oircumstancee, command fair pay according to its importance ; but 
where cumulative duties are included in the same office they demand 
constant attention, special knowledge, professional experience, and 
administrative ability; to which is added the anxiety which the 
responsibihties of public office always involve. Such a position in a 
commercial concern would receive high remuneration in proportion 
to the extent of the undertaking, but unfortunately our work does 
not pay a dividend; it is all expenditore from which the town 
derives no return excepting in health and comfort,. matters which 
are neither fairly assessed nor duly appreciated, consequently the 
Municipal Engineer is paid less for his professional knowledge than 
the contractor's agent whose works he directs. 

So long as the Town Surveyor is paid out of local rates I fear he 
must be content with small pay or seek some other market for his 
services, and a good man, in any calling, will not sell his services 
below the market value. The British ratepayer will willingly tax 
himself for beer, spirits, tobacco, and other health-destroying 
agents — he will even pay his doctor — but ha will not, willingly, be 
i^ed for preventive sanitary measures. 

In the great question of local taxation, it is worthy of considera- 
tion, as matter of detail, whether a portion of local officers' salaries 
should not come from some source other than local rates. I would, 
for example, suggest fees as one source of professional income, as 
in the case of the Metropolitan Building Surveyors, and many 
other pubhc offices, 

A large portion of the duties of a Town Surveyor consists of the 
supervision of new buildings, estates,, roads, drainage, and other 
matters of private enterprise undertaken for private gain. The 
entire cost of the official supervision of such works is at present 
thrown upon local rates. Builders, property owners, and specu- 
lators, whose works require supervision in the pablic interest, 
should pay the cost of sucb supervision. In many towns such fees 
would pay the entire cost of tlie office and staff; the fee in each 
case would be relatively small, but the income in the aggregate 
appreciable, the ratepayer would be better satisfied, and Uie office 
better served. 
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In no case where a town cannot, or wUl not, pay e, liberal salary, 
has it a right to demand the entire services of an o£Geer. Whrai a 
man gircB his whole time to a salaried office, he is the more 
dependent upon his employers, and if be be deprived of office after 
the beet years of his life have been devoted to the pablic service, 
he has nothing to fall back npon, not even a pension, and if in 
middle life he will, notvdthstanding his experience, be inel%ible for 
similar office elsewhere, by reaaon of the limit of age imposed npon 
candidates. If the Town Snrrevor be a necessary officer, it is 
equally necessary that he be qaali£ed and efficient, be the town 
large or small, bat efficiency cannot be secnred without adequate 
remnneration ; it is, therefore, better to have the partial services of 
an efficient man than the whole services of an msfficient one. The 
more opportonities a Surveyor has for the exercise of his profession, 
the more valuable is he to his clients, be they pubUc or private. 

I have thns enlarged npon the question of official remnneration 
because it has hitherto constituted the great injustice of onr posi- 
tion and lessened oar inflnence ; because the subject has been 
onpleasantly forced on our notice by recent legislative action in 
connection with the Medical Officer, and because onr profession is 
almost daily insulted by advertisements reqairing the kaowledge of 
an Engineer, and the administrative abihty of a Manager, for the 
pay of a mechanic. There are exceptions, in some of our larger 
towns, to which these remarks do not apply ; and especially has 
there been an improvement of late ; bat even some of oar large 
towns &il to appreciate the services of their of&ceis, many of whom 
are still hedged by restrictions, and niggardly paid. Eliminate the 
largest tovAis, and the positioli of the Surveyor is one demanding 
the serious consideration of this Association, and calling for all the 
sympathy and co-operation which those of our namber who are 
more favourably circnmstanced can render them. 

Next to the subject of remuneration, that of protection demands 
oar consideration. This also is a matter which may less affect the 
officers of oar lai^ towns, where there is less opportunity for petty 
tyranny and local intrigue, but experience has taught me that even 
in populations of considerable magnitnde the 8nrveyor needs a 
power of appeal. Large towns are frequently governed by a 
diqne, or rather two cliques, one in office and the other out, 
between which the Surveyor is a shuttlecoii. Corporations pro- 
v^bi&Uy have neither a conscience to appeal to nor a body to be 
kicked; but an officer, particularly the Snrreyor, nho spends all the 
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money, becomes a conyenient scapegoat, and imqueetioD&bly re- 
ceives more " kicts than halfpence." The general natnre of his 
duties, eepecially in connectioD with sanitary works and private 
improvements, are snch as, if .actively and impartially performed, 
bring his office into antagonism with popular prejudices and pecn- 
niary interests, and sometimes even with his immediate masters. 
The Report of the Royal Sanitary Commission refers to " the num- 
ber of persons interested in offending against sanitary laws, even 
amongst those who must constitute chiefly the local anthorities." 

Again, there are many conflicting commercial interests in a 
town— a gas interest, a water interest, a railway or a tramway 
interest, &c., various such directors have seats in the local 
authority. It is, therefore, almost impossible for the local Sur- 
veyor to discharge his dnties Mttfally and impartially without 
giving offence to interested parties, hence he is peculiarly liable to , 
harassing attacks, &om which he has no protection. Boards are 
constantly changing in constitution and varying in tactics ; one 
party is sent to reverse the work of another ; a dependent officer 
is, therefore, tempted by self-interest to discharge ms dnties trom 
motives of pohcy and time-serving rather than of consistent prin- 
ciple. The very large nnmber of letters I have received ftom 
Surveyors on this point,* detail an amount of personal injustice, 
evasion of the law, and wrong doing, which can hardly be conceived. 
We have endured these things for five-and-twenty years, bat it is 
our new colleagues, the Medical Officer and Inspector, who are now 
to be protected, in order, to use the words of the Boyal Stmitary 
Commission, that " they may be able to discharge their duties 
without fear of personal loss." In my humble opinion the " fear of 
personal loss " is a matter as important to the Saiutary Surveyor as 
it ia to the Medical OfQcer. 

It may be said that many local authorities will not avail them- 
selves of Government aid, in order that they may retain complete 
control over their officers. I reply that the Government has 
established a principle which will probably prevail in the end. 
In &(ct, many such appointments have already been mada I 
contend only for the principle, and that the same principle which 
the Government has applied to one class of officers should be 
extended to another equally entitled to their consideration. 

Surveyors appointed under the Towns Improvement Clauses 

Act were protected. During Uie existence of the Creneral Board of 

• Vide " ETvdeDoe," puge 2W. 
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Health we were protected. Sir G. Adderley's Fnblic Healtli and 
Local GoTeroment Bill of 1S72 proposed similar protection. 
Officers employed under the Poor Laws are Mlj protected as to 
position, emolnmecta, and saperannoatioii ; the administration 
of the Poor Iawb and the Public Health Acts b now united in 
one department under the newly eetabUshed Local GrOTemment 
Board ; it is therefore, in my opinion, equally due to Local Board 
officers that they also should be reoognized and protected. Without 
such protection sanitary legislation cannot, in the words of the 
Boyal Sanitary Commission, be " active and effectire," because local 
ofQcers are " too dependent on their immediate employers to be 
thoroughly efficient." 

In adTOcating protection let me not be misunderstood. I do not 
mean centralization, or the removal of that proper control which 
every local authority should maintain over its own officers. I 
wonld maintain intact the great principle of local government 
which has ever been the bulwark of our social and political free- 
dom. Bat local government may degenerate, and in small towns 
deteriorate into littleness ; local affairs are too frequently avoided 
by those who are moat fitted by intelligence and social standing to 
take part therein. I wonld simply control, in the most constir 
tntional manner, the shortr^iomings or excesses of local government, 
as is already done in various other departments. I would require 
that local ofiicers should be properly quahfied and adequately 
remunerated; that in the honest discharge of their daties, and 
during good behaviour, they should be protected from the effects of 
ignorance, narrow prejndiees, and interested clamour; and that 
they shonld have an appeal to a disinterested and judicial body 
superior to local feeling. The demand is reaaouable, I ask no 
mora 

I now leave the personal question which has moved ns to 
associate, to speak briefly on the more general objects of our 
Association. 

One of the greatest difficulties we have to contend with, as 
Sanitary Engineers,^ is to induce people to appreciate sanitary 
principles, a difficulty by no means confined to tlie illiterate or the 
penurious. The elements of sanitary science — by which I mean 
those general Uws and conditions of health, affected by the action 
of physical agents and local circumstances, sufficiently within con- 
trol to enable us to promote comfort, prevent disease, and prolong 
life — Bhoold be generally known and taught from the lowest grade 
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school to tiie UnlTersity. One of tte objects of our Assooiatioa will 
be to promote such luiowledge, so that our work may be better 
appreciated, our office better supported, and the public cozreapond- 
ingly benefited. 

l^e conditionB of society have changed. Five hundred years ago 
the population of the kingdom was only equal to the present popu- 
lation of the Metropolis. When the first census was taken in 1801, 
the population of England and Wales was less than 9,000,000 ; it 
has now reached nearly 23,000~,000. We crowd together as we 
never crowded before ; our pursuits are more sedentary, our habits 
more luxurious ; houses grow apac» ; land is more valuable, the 
green fields more r^note ; our children are reared among bricks and 
paving-stones ; the public health can only be maintained by special 
sanitdfy appliances and precautions. 

I have already said that, in this country, we have banished the 
grosser forms of sanitary defects. We have " cleaned the outside of 
the cup and the platter," but we have yet to deal with dangerous 
refinemente. We have improved away the open cesspool &om our 
premises only, in too many cases, to establish an " elongated cess- 
pool " in our streets, a subterranean " retort," &om which poison-gae 
is " laid on " by " services " to every bouse. We have ceased to 
pollute wells, but ventilate drains through our household cisterns. 
We have filled up cesspools in detail, and poisoned rivers wholesale. 
We have striven on every hand to hide, to bury, and to forget, but 
the obnoxious and irrepressible thing will come to the snrfece, not 
infrequently to strike down our loved ones, &om the prince to the 
peasant, with its concentrated and &tal poison. 

There is yet much to be done, or we must pay the penalty of 
herding together and the neglect of sanitary laws. We have yet to 
remedy defects which are everywhere apparent, not only in the 
mansions of the rich and the villas of the middle class, who can 
help themselves, but more especially in the homes of the poor, who 
are dependent on others and consequently most need our pro- 
tection. We have yet to establish and promote general principles 
of sanitary economy in connection with the dramage, ventilation, 
and warming of our dwellings. 

Again, there is the great question of utilization, or at least the 

disposal, of onr sewage, upon which I dare not now enter. If oni 

Association can solve this troublesome problem it will accomplish 

that which Eoyal Commissions and chemists have Jailed to do. 

These are matters for the earnest consideration of onr Association, 
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qneetions in which our experieace, our iuflaeuce, and our intimate 
knowledge of local details, may be of Bome value to the country. 
By an interchange of experience, by unity of action, by zealous co- 
operation with other department, we may materially assist sanitary 
progress, and promote naeful legislation. It is a remarkable fact, 
that among the varions officials who gave evidence before the Boyat 
Sanitary Commission upon the practical workiag of the existing 
Acta, not one Surveyor holding office wnder a local authority was 
called, atthongh several hnndreds of such officers aro actively 
engaged thronghont the coontry who have great experience in the 
details and the defects of existing arrangements. 

Onr organization will give ns weight, and gain for ns attention. 
We may hope in the fatnie that our disonssions and united action 
in aid of sanitary progress will obtain for ns, individually and col- 
lectively, some better recognition, and that the country will also 
share in the advantages of our Association. 
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ANNUAL MBBTINa OP THE ASSOCIATION OF 
MUNICIPAL AND SANITARY ENGINEERS 
AND SURVEYORS. 

Held in tee Cottmcil Chajibeb, Moob Stbeet, BmHiNQHiLH, 
May, 1874. 

FIRST DAY'S PEOCEEDINGS. 
Thuhsdat, Mat 28, 1874. 

Mb. Lbwis Anoeu., C.E., West Ham, London, President of the 
Association, occupied the chair. There were also present : Messrs. 
J. Lbuon, Southampton, Vice-President ; C. Jones, £aling, Hon. 
Secretary ; J. W. G-biniilb, Hertford ; E. Fbtfohabd, Warwick, 
Hon. Secretaiy for the Midland Coimtie« ; T. 0. Teobbiten, Birken- 
head ; B, Yawsbb, Warrington, District Secretary for I^mcashire 
and Cheshire ; W. S, Till, Birmingham ; E. Eluob-Glabe, 
Ramegate, Hon. Secretary for the Home Gonnties ; A. M. 
FowLEE, Salford ; K L. Stephens, Leicester ; W. Nbwkt, Ear- 
home ; E. BuoEHAM, Ipewich ; Q. Cole, Hereford ; J. Basss, 
Kendal; E. Shabuan, WeUinghorough ; J. Macoham, Great 
Grimsby; J. Lobley, Hanlej; E. BEXTEBiDaE, Balsall Heath; 
T. W. Baylis, Eedditch; T. T. Aulbs, Stratford -on -Avon; 
E. E. S. EscoTT, Halifex; B. H. Yallk, Stow-on-the-Wold ; G. 
H. Stattoh, Eyde ; E. Davidson, Leamington ; J. Cartwbight, 
Dakinfield; J. Dkvis, Oldhury ; J. Standing, Garston ; E. Davby, 
Maidenhead ; J. E. Palmkb, Great Malvern ; H. Hall, Liverpool ; 
G. Waiboh, Crewe ; W. A. Eiohakdson, Tramnere ; W, J. Boys, 
Walsall ; E. Monsoh, Acton, London ; J. Wood, Sidmoath ; B. 
Baker, WiUenhall; W. 'Batten, Aston; A. Combeb, Eidder- 
minster; J. Eobinson, Ashton-xmder-Lyiie ; and A. Jacob, Bar- 
TOw-in-Fnmess. 

The following gentlemen were present as visitors: His Worship 
the Mayor, Mr. Alderman Ghahbeblain ; and Mr. Alderman 
Sadleb ; Messrs. W. H. Gbebninq, T. A. Ssei/ton, London ; Dr. 
Wilson, Mediccd Officer of Health for Warwickdiire ; J. Wilkik- 
SON, Birmingham Sewerage Works ; J. Mitchell, Byde. 
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EXPOBT OF THE COTJHCIL TO THE GeNBBAI. MBBTDia HBLD AT 

BiBuraaHAM, Thursday, Mai 28, 1874. 

It is witli a feeling of satis&ctioii that the Council and Officers 
of the Aaaociation of Municipal and Sanitary Engineers and 
Surveyors report the proceedings which have taken place daring 
the past year, and congratulate the Members upon the enccess 
-which has attended their efforts, a snccess which has surpassed all 
expectations. 

Although the Association proper hw been in existence only one 
year, the Council cannot but remind the Members that the work 
has really been in band since February, 1871, when the President 
addressed a letter to the ofGcers of local boards, calling their 
attention to the importance of co-operation. From that date till 
February 15, 1873, quietly but surely tbe work was progressing. 
On that day a meeting was held at the room of the Ii^titution of 
Civil Engineers, when the Association was practically formed, the 
inaugural meeting being held May 2, 1873. 

In reporting the proceedings of the past year the Council cannot 
but refer to that feature of the Association which we may almost 
call a speciality in its organization, viz. the division of the country 
into districts or centres, each worked by its ovm appointed secre- 
tary and sub- committee of management, the success of the arrange- 
ment is so evident that the Council are most desirous of seeing 
the remaining portion of England and Wales not yet occupied 
taken up and apportioned, so that the Association may poiut to the 
map of Finland and Wales and say that it covers the land. 

Tbe first district brought into operation was the Midland Conn- 
ties, vrith Birmingham as a centre, and taking Warwickshire, 
Leicestershire, Stofibrdshire, and a radius of forty miles ; and so 
prompt was tbe action in this district that a meeting was held on 
the Idth of March, jnst one month after the Association was 
formed, when all the necessary preliminaries were arranged, a sub- 
oommittee formed, and Mr. K Pritchard, of Warwick, appointed 
Distriot Secretary for the Midland Comities. 

On the 19th of April a second meeting was held at Birmingham, 
when the President was in the chair, and important bnamess was 
transacted. 

On the 18tb of October a third meeting was held, at Leamington, 
the President in the chair. During the day the Members visited 
the Warwick and the Leanungton Sewage Fomping Stations and 
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sewage ^aras ; after whicli papers were read by Mr. Betteridge, of 
Balsall Heath ; Mr. Allen, of StratfordHDn-AvoD ; and Mr. Monson, 
of Acton. And on the 14th of March the fourth and last meetiikg 
c£ the year for the Midland District was held at Leice8t«r, when 
a most interesting and inetmctiTe visit was paid to the Leicester 
Water-Works, and the Sewage Works, and a paper was read by 
Mr. Stephens, of Leicester. - ' 

The second district in date of formatioa was that of Lancashire 
and Cheshire, with its centre in Warrington. On the 15th July 
a preliminary meeting was held at Warrington, when hosinees 
arrangements for the management of the district were made. 
Mr. K. Vawser, Borough Surveyor of Warrington, was appointed 
District Secretary ; and a snb-committee, consisting of the Surveyors 
of Manchester, Salford, and Birkenhead, was appointed to confer 
with and assist the Secretary. 

A second meeting was held at Manchester on the 4th of October, 
Mr. J. G-. Lynde, of Manchester, in the chair ; when a considerable 
number of Snrveyora were present, representing towns with some 
1^ million of inhabitants. Yjsits were paid to the Manchester 
sanitary manu&cturing depot, the fire and police stations, the 
abattoir, the new Town Hall, and the Salford main intercepting 

On the 3rd of January, 1874, a third meeting was held at the 
Town Hall, Liverpool; Mr. J. Lemon, Vice-Preodent, in the 
chair. Various places of interest were visited, including the new 
Central Station, the docks, and new river approach. The Eesident 
Engineer also attended and explained the proposed work for a 
new tunnel under the Mersey. Papers were likevrise read by 
Messrs. G. F. Deacon, A. M. Fowler, J. A. Hall, and T. C. Thor- 
bum. Mr. Deacon likevrise exhibited and explained a water meter 
or vrater detector, invented and adopted by him. 

The fourth and last meeting of the year for the Lancashire and 
Cheshire District was held in the committee room of the Tovm Hall, 
Chester, on the 10th of April ; Mr. Thorbum in the chair ; when 
the important sewage-works now being carried out under the 
superintendence of Mr. G. A. Bell, were visited — Mr. Bell kindly 
reading a paper descriptive of the same. A paper was also reed 
by Mr. Fowler. 

A third district is now in course of formation for the impor- 
tant county of York. A meeting was held in the Town Hall, 
Leeds ; Mr. A. W. Morant in the chair ; when Mr. Heniy Al^, 
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of Eeighly, was appointed District Secretary, Besolntions as to 
the transactioii of bosinees in the district were agreed to. 

The district last formed, althoagh " not the least," is the Home 
Gotmtiee District : it includes, as well as the Home Coontiee, Hamp- 
shire, Sussex, Berkshire, and Hertford, with London as its cent^ 
and, till other arrangementB for districts can be made, Cambridge, 
Sndblk, Bedford, Buckingham, Oxford, and the Southern Cotmtiee 
not yet affiliated to a dietrict. The first meeting was held at the 
Town HaJl, Stratford, on Friday, April 24; the President in the 
chair ; when Mr. Ellice-Clark, of Bamsgate, was appointed District 
Secretary, with Mr. Gxindle (Hertford), Mr. Parry (Keading), 
and Mr. Hall (Canterbury), as a snb-committee to assist the 
Secreta^. The programme of the day's work included Tisits to 
the metropohtan pumping station, the West Ham sewage works, 
and the Lodge Farm and Phosphate Company's works at Barking. 
The District Secretary, in referring to this district, says, " The 
large nnmber of works being carried on in the Home Counties 
District will afford the Members interesting and instrnctive laboor. 
Two of the greatest sanitary wants of the oonntry come within 
their bonndary, viz. the drainage of the towns in the Thames and 
Lea valley, tie whole of the said towns being represented by 
Members of the Association. Thus it will be seen that there is an 
immense and increasing area for their labour, and this section of 
the Association will doubtless &om these causes have a large in- 
fluence apon the sanitary legislation of the south of England." 
Doubtless tlie remarks which have thus found utterance through 
the Secretary of the Home Counties District will be echoed by the 
Secretaries of every district, for throughout the length and breadth 
of the land the need of practical sanitary work is more and more 
felt. • 

During the present month your Ooonoil have communicated 
with the officer of every local board throughout England and 
Wales, and doubtless the result vrill be that a large accession of 
Members will be brought. The meetings which have been hdd 
in various parts of the country, and which have been so fully and 
so fiuthfally reported by the local press of the various districts, all 
tell a tale of progress. At the present moment the Association 
numbers 160 Members, including, with two or three exceptions, 
the municipal Engineers and Local Board Surveyors of every 
important town in the country. 

At their last meeting the Council, in virtue of the power vested 
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in them, elected as MembeiB of Goancil : Mr. Dbaoon, Liverpool "; 
Mr. Fox Sharp, Hull ; Mr. Thwaites, Korwich ; Mr. Ooohlan, 
Sheffield ; and Mr. TTatc pwrJ Mertbyr Tydyil ; &nd as Honorary 
Members, Sir J. W.-BAZALasTTE, C.B., Engineer to the Metropolitan 
Board of "Works ; and J. W. Hatwood, Esq., Engineer to the City of 
London. Upon the question of re-election of officers, the Council, 
after matnre delibeistioQ and taking into consideration the TariouB 
points as to adTOntage or disadvantage likely to ensue by change of 
<^cers in the present early stage of the AsBociation's history, nnsni- 
moosly reeolved to recommend to the annual meeting the re- 
election of the President, Vice-President, Council, and Officers as 
at present, vrith the addition of the new names above referred to. 

The accounts, as audited, ytiW be published vnth proceedings of 
the Association.* The balance at the banker's at the present time 
is 881 7«. 8(2. 

On the motion of Mr; Davidson, seconded by Mr. Esoott, the ' 
Beport was adopted. 

Mr. MoNSON moved, and Mr. Davey seconded, the re-election 
lor the ensuing year of the Preside and Council. 

Mr. Thosbobk moved an amendment to the effect that a 
second Yice-President be elected. Seeing the extent of the society, 
he thought the business was too much for one such officer. 

A farther amendment, that there should be three Yice-FresidentB 
of the Association, was moved, but not seconded. 

The original resolution was carried ; after which, on the motion 
of the Yice-Pbe8ID£ni, it was decided to hold the next annual 
meeting at Manchester. 
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THE PRESIDENT'S ADDRESS. 

The Phbsident (Mr. Lewis Angell) then deliTered the follow- 
ing addreee. After thanking the Members for the honour they 
had done him in le-electiug him to the Gh&ir, and congratulating 
those present npon the snccesa which had attended their efforts 
to eetablisb the ABSociation, he said they had muted, the scattered 
members of a spedal bmnch of th&i profession, and created an 
e^rit de eorpi: already they had a history and an influence. 
He wonld briefly review some of the subjects to which the 
Association might with advantage be directed during the ensuing 
year. The portion of local o£Scers, he r^retted to say, was 
not satis&ctory. They still lacked that support and protection 
which, after twenty-coie years' experience, he emphatically declared 
would alone render them eflScient officers, snp^or to local 
influence and interested or ignorant obstruction and attack. 
There had bemi a marked improvement during the year in the 
inducem^te offered to their profeesion to accept municipal employ- 
ment, which he hoped vrae partly due to a better appreciation of 
sanitary services and requirements. With regard to the work of 
Members, first and jforemost stood that most troublesome and 
vexatious of all snbjects with which they had to deal with — the 
sewage question. Was sewage a " mine of wealth " or a " Slough of 
Despond " ? As that subject would be discussed an the following 
day he would not enter into the technical part of the queetioQ. 
He must remark that the present legislative aspect of the question 
was most unsatisfactory, and that municipal authorities and their 
official advisers had been placed in a most difficult position by the 
uncertain action of the C^overmnent. Upon sanitary matters there 
bad been over-legislation as well ae too httle legislation: if he 
mi^t use the expression, there was too much law and not enoi^h 
of gospel. Sanitary enactments had oveTreached practical &cts. 
If fiome of the o&m\ energy which had been directed to the de- 
tection and prosecution of unfortunate towns were directed to the 
discovery of the remedy ; if there were some declaration or autho- 
rity of what might be accomplished, and what was satis&tctory 
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nndet certain given conditions, the Gt)Teninient wonld render & 
real service to the conntry ; instead of which they were -without 
guidance, and referred to the unmeaning formnla, "The beet 
known practicable process." CcOTemment inqoiries were held all 
over the country at great cost, deputations went from town to 
town inspecting and reporting, the same evidence and the same 
&cts were repeated over and over again before Government in- 
spectors and Parliamentary oommittees — ^in all this there was 
waste of money, enei^, and time. A Government commission 
might establish, as ior as could be ascertained, some standard 
method applicable to varying circnmstances of meeting their own 
standard of purity. It sorely ought to be well known whether the 
intermittent scheme of filtration at Merthyr Tydvil was or was 
not a sncoees, and how &r it might be applied elsewhere under 
similar or different conditions; whether or not irrigation &rms 
were succeesfol; wherein they failed, or nnder what conditions 
they should be ondertaken. If from local ciroomBtancee any ctne 
of snob Bjratems was inapplicable, it should be known what other 
processes, chemic^ or mechanical, would meet the varying circnm- 
stances of the case. Sorely there was work for a Boyal Commission. 
On the one hand, they had been told, with all the weight of of&cial 
authority, that in sewage there was a mine of wealth, and that its 
waste was a " stupid crime." Whilst, on the otber hand, specola- 
tive entiiusiaete had lost a " mine of wealth " in search of this 
El Dorado. For twenty years past Parhamentary Committees 
aad Boyal Commissions had inquired, eiqienmented, and reported ; 
but they had hvod to see the repcnrters repudiate their own recom- 
mraidationa Such results as Birmingham and West Ham did not 
encourage Engineers to delve for tiie mine of wealth, or attach 
moch practical value to official inquiries. There had been volume 
upon volume on irrigation, and town after town had been 
refused irr^;atdc»L A Government inspector had r^xnted un- 
&voarably upon the financial results of sewage iarimng, and 
declared that nothing short of " absolute necessity " would justify a 
town in undertaking a large irrigation scheme. Chemical spt^ns 
bad been tried and had fiuled, and the Eoyal Conunissionars re- 
ported that chemistry bold out no hope. Coold a greater dilemma 
for the ratepayers be imagined P Instead of thus remaining 
floundering in tiie mire, and having no " policy of sewage," it wonld 
be better that the Imperial Excbectner shouM e^nd a few tbon- 
aands in crucial experiments for the guidance of the nation, than 
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that town after town should be harassed by injnnctioiiB and 
penalties, in addition to the waste of thonBands in partial, imperfect, 
and altogether nnsatis&ctory att^npta to solve the veied queation. 
At present Engineers could not advise, and towns would not act. 
They were at the mercy of Government inspectors, who changed 
their opinions and differed among themselves. It was full time 
that some definite legislative action should be taken. 

The subject of sewage pollution and purification suggested that of 
water supply. The insufficiency of water, the waste of water, and 
* the purity of water, were important questions for the Engineer 
and the sanitarian. The insnfGcienoy of the water supply in many 
towns was a &ct which was forced upon the attention of every 
traveller. Concurrently with insufficiency they found absolute 
waste, due to carelessness and defective pipes and fittings. There 
vres great waste in the purification of water not required for 
domestic purposes. Out of the thirty or forty gallons per head of 
water supplied to the population, less than One-foarth was used for 
domestic or drinking purposes, the remainder being used for street 
watering, fire extinguishing, sewer flushing, and other processes 
which did not demand any degree of purity. The necessity for 
purification of water was confined to the five and six gallons per 
head required absolutely for domestic purposes. Such a distincticm 
of supply would of course involve a dual system in every honse^ 
Town wells wonld then be safely available for ordinary porpoBee. 
The reduction of the purified domestic supply within reasonable 
limits would, he thought, greatly assist in the settlement of the 
sewage question by reducing the demands upon water companies, 
and bringing the standard of sewerage purification within easily- 
obtainable Ikiits. Bivers were the natural channels of drainage. 
The stream which flowed through a cultivated country or popnlona 
towns most necessarily be highly charged with organic matters 
apart &om sewage, and largely polluted vrith street washings, trade 
refuse, and matter &om various sources. Such being the case, was 
it right that people should derive their water from a polluted source 
instead of from the pure water-hearing strata, or from the fountain- 
head, as Sir Hugh Myddleton supphed London two and a half cen- 
turies ago, and as recently it had been proposed to supply London 
and other large towns &om the great lakes and watershed, districts ? 
If people must needs drink town waahinp, should not the water 
companies, who make large profits, intercept and purify town 
drainage at their own cost, or bear a share thereof? Or sboaU 



nigti/cdavGoOglc 



ANNUAL MEETING. 37 

Buch burdens be thrown on the pubUc, and standatds of parity 
recommended by Royal Commissioners and adopted by river con- 
servanciea be maintained by eiorbiiant rates ? This was a subject 
worthy of discussion. The subject of road watering was open to 
very much improvement in practice. The present method was 
slow, cnmbersome, and costly. A system had recently been ex- 
hibited in London, Brighton, and elsewhere, which might be de- 
scribed as an elongated water-cart distributor, connected with the 
water mains, and laid longitudinally along the kerb, from which 
the wafer was projected laterally over the roadway. By these means 
a whole town might be watered simultaneoudy with very little 
laboor, by the ordinary road-men, and the entire heavy cost of horses, 
carts, and hydrants would be saved. Allowing for the repayment 
of capital, watering a town this way would not cost annually more 
than one-third that of the present cumbrous and inefficient system. 
Some improved system must ultimately displace the water-cart. 

On the enhject of building irregijaritiea, he thought nothing 
short of general building regulations applicable to the whole country 
would obviate the difQculty. Outside the Metropolis builders do 
very much as they like, -and frequently, directly or indirectly, role 
tiie local board as well as the Surveyor. In such matters officers 
should be uuaasailable, and subject only to a higher power. He 
especially denounced the common practice of excavating for sale the 
gravel from building sites, which were afterwards filled in with any 
mbbish, generally the town refose, containing putrescible matter, 
upon or adjoining which houses are afterwards built. Such bouses 
form the sick homes of femily after femily, who are unaware of 
tlie condition of the soil upon which the attractive cottage stands. 

Since their last meeting the practice of cremation had been 
advocated by so eminent a surgeon as Sir H. Thompson, and 
societies had been formed in London and New York to promote its 
practice. No proposition was considered too alarming for the 
present day ; the age of prejudice was passing away, and many 
proposals which at first shocked our senses ultimately obtained 
approval. The practice of cremation might shock English feehnga 
and Christian traditions, bat he vfas not prepared to say that it 
might not ultimately commend itself to the sanitarian. 

The subject of sewer ventilation was one which would occupy 
their attention. He would only obeerre that, in his opinion and 
experience, the best means of preventing foul sewers was the &eeet 
admission of fresh air at all points, and the prevention of stagnation 
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by a coutiiinons waterflov. All drains should have free comma- 
nicatioB -mth. the air. Attentioii to these points would be more 
effectJTe than all the cmmingly-derised pat^ts and disinfectants. 
The dispersion of vaponrs into the air, Uie discharge of ketones' 
refuse into the sewers, were, in his experience, matters caUiug for 
the actire interference of both the medical officer and the Engineer. 
The Members of the Association hod an ample field for labour, 
and he thought that their influence upon sanitary progress and 
town improTement laight be great. With qualified officers, intelli- 
gent and disinterested boards, and a public educated in sanitary 
principles, their efforts would he appreciated. He trusted that such 
expectetiouB were not Utopian, hut until such a time arrived they 
would have " to labour and to wait." 

The thanks of the Association were accorded to the President for 
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BUILDING AND SANITARY BYE-LAWS. 

Bx Mb. JAUES liEMOK, BoBOuaH EtiamEEB, 8oiiihampioh, 

Viob-Pbsbisbni or the Association. 

Thb vEuit of a better and more miiibnii oode of bye-kws 
tfaronghont the kingdom most be my excuse for placiog these few 
remarks before this Assocktioii. 

The difSculty >of passmg bye-laws through the town conncila 
against vested interests is one of the reasons of their incompleteness 
and in many instances their inefficiency. Under Section 34 of the 
Local Government Act, 1858, every local board may make bye- 
laws with respect to the following matters, viz. : 

HEW STBBBTS — OONSTEOOTIOIT OP BDZLDmOS, SPACE AHD VESTILA- 
Ttos — ASS AS TO 'dbaihaoe, WATEB-OLOSETS, FBIVIBS, ASB-PHS, 

AND BUtLDlNOS ITNPIT FOB HUHAS HABITATION. 

But bow few local boards have availed themselves of this oppor- 
tunity for sanitary improvement and made efficient bye-hiws is w^ 
know to most of my hearers. The questions I wish to pot before 
this Association are : Bhonid this power remain as it is, permissive ? 
Should it be made compulsory ? or should the present regnlatioiiB 
by bye-laws be included in a general Act of Parliament ? 

To the first, I say most emphatically, Ko. To the second, An 
improvement ; and to the third, Yes. 

I shall be told, no doubt, that some large towns have local Acts 
of Parliament embracing aU ihey require. 

To this I say that the efficient Iocs! Acts sbonld not be repealed, 
and the propc«ed new Sanitary Act wonld only give them addi- 
tional powers. 

Some of my hearers may say, " But we want liberty of action, 
and what will apply to one town will not apply to another, and all 
this proposed umformity would be impracticable." 

To this I reply by 'taking the ordinary bye-laws seriatim, and 
discussing them in detul. 
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New Stredi. 

Their Width. — Every local board in Gaining its bye-laws has 
adopted a certain TniniTnuin width according to the individual views 
of the promoters. In some towns it is S6 feet, in some 40 feet, 
and 80 on ; but as this provision is only a miriirrmni one, and the 
object is to secure snffident light and air, I really cannot see why 
this width shotild not be nniform. A good wide street is one of the 
safeguards of health, and no new street in my opinion should be 
leas than 40 feet wide, and no paved way not being a carriage road 
less tlum 20 feet wide, and more than 100 feet in length. If that 
length be exceeded, then it shonld be of the minimnm width of 
a carriage road, viz. 40 feet. 

The proposed level, inclination, materials and size, depth, inclina- 
tion, and constmctioD of the sewers, drains, and gnlliee to be de- 
tennmed by the Borongh Surveyor, and set out as a standing or 
special instmctional order for the guidance of persons constructing 
new streets. The apportionment of the cost of a new street to the 
varioTiB owners fronting and abutting thereon is one of those dif- 
ficulties which we all feel, more especially as regards comer lots. 
Some alteration in the law is necessary, to remove the present 
injustice to the owners of comer frontages, and I think some ex- 
pression of opinion should be given by this Aasoraation on this very 
important question. I would throw out a suggestion that the 
owner be charged only half the Hde frontage, and that the cost of 
the other half be spread over the frontages to the said street. 

The " height of buildings " in new streets is one of importance, 
and calls for consideration. In the Southampton bye-laws, no 
building can be erected in a new street which shall exceed in height 
the width of the street. The effect of this law is, persons wishing 
to erect lofty buildings must either set them hack, or increase the 
width of the street to the height of the proppsed highest building. 

Consiruction of BuHdingt, 

These regulations mostly have reference to the prevention of fira 
and the stalality of walk, and as the same laws will apply to evoy 
house in the Idngdom, the Metropolitan Building Act might with 
advantage be extended to every town where there is a corporation 
or local board. 

I recommended my board to adopt the clauses bearing on this 
sul)jeot, and they did so, and find litem work very well. TIjera is 
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now a Bill before the Hotise of Commons, introdneing some im- 
portant amendments, the principal of which are: 

The clansee in reference to large warehonsee. Under these 
clauses it is proposed to limit the aza of intrehooBes to 300,000 
cubie feet, and aU bnildings exceeding this will have to be vertically 
separated into dirisions by party walls. (Unless the board other- 
wise allow,) 

This is a very important proYision as r^rds a town like Man- 
chfflter, and would certainly hare the effect of preventing large 
fires. 

Conrntunications by fire-proof doors are to be Allowed tinder 
certain conditions ; but I would go &rther than this, and prohibit 
all Memal communications whatever, and compel the constraction 
of otdside galleries in lieu thereof. 

Amongst the many provisions onder this bead, are those in 
reference to party walls. 

gome Members of the Association are opposed to their being 
taken through the roof, bat I have always advocated the contrary 
conrse, as I am stron^y of opinion that the mere stopping of a 
party wall nnder the slates is a delusion and does not prevent the 
spraid of fire through the loofe. 

I find no difficulty in keeping the water out by putting a double 
slate course in the walls above the roof and slate hanging the walls 
below. 

Timber in Party Walla. — No timber should be allowed nearer 
than 4i inches from the centre of a party wall. This, of conrse, will 
always give 9 inches between timbers. 

Sujjicieney of Space ahotii Buildings, <md VentHaium. 

Under this bead we have the all-important question as to yard 
space. 150 feet super is the minimum space provided for by most 
local boards, and I think this is little enough. Under the Metro- 
politan Building Act it is only 100 feet, but this is proposed to be 
increased to 150 feet. 

We have then the vexed question as to the space not being 
afterwards built over without the sanction of the local board. We 
know the difficulties of our works conmiittee in this matter. Tool- 
houses, sumuier-hooses, and many other like constructions have 
been condemned, and a good deal of ill feeling engendered between 
local boards and their constituents. 

These difierences might be removed if the clanse was more 
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dearly defined, and the reetriction made to apply only to the space 
of 150 feet super, and then only to buildings exceeding Beven feet 
in height. 

Ventilation. — Tbe ventilation of bnildingB, whether public 
or private, doee not appear to receive that amonnt of attention 
which it demandfi. It ia as neceeaary to provide fbt the exit of the 
vitiated air &om a room as the smoke from the fireplace, yet in the 
majority of cases, even in good honaee, the v^itilation is never 
thought of in the constmction of the boilding ; and after it is 
occupied, abortive attempta are made to remedy the eviL 

The ventihttion of an ordinary biiilding is a simple matter and 
not costly; bat it most be done during the constmction of the 
building, and cannot be done effectoally afterwards ; therefore I say 
the ventilation of every new house should be made compulsory 
^thei by bye-law or by Act of Parliament. 

Ignorant bnildera would no donbt consider this harassing legisla^ 
tion, and oppose it strongly; but time would soon remove tiie 
objections, the public would seek the ventilated houses, and ven- 
tilating shafts would ultimately become as common as smoke-fines 
in every dwelling. 

Provision is made in many bye-lawa for the ventilation of amall 
rooms without fireplaces and of leas ares than 100 feet super, and 
also for pnUic buMings, schools, workshops and fectoties; but 
why dwelling-homes should be omitted is not very cleat. 

The ventilation of the space under floors is also a necessary pro- 
vision, and should be enforced in every case. In the SonUiamptcoi 
bye-laws a clear space of nine inches at the least .is specified, con- 
nected with the external air by iron gratings or otherwise. 

The Drainage of Bmlditiga, Water-Closets, Privies, Ashpits, 
Cesspools, and the closing of Buildings unfit for Human 
Sahitatioa, 

House drainage is provided for in most bye-laws, but I doubt 
wither it receives thiit amount of supervision which it demands. 
Builders are told they must lay their drains in a certain manner, 
and to the approval of the Botoogb Surveyor ; but this overworked 
official cannot possibly see every pipe laid, and parsimonious boards 
do not give him the necessary asdstance to ensure a rigid inspection 
by deputy. 

House drainage, the ventilation of soil pipes, the disposal and 
removfJ of excrementitious matters, and the drainage of the subsoil 
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next besemeDts, are all sauitary qnestdouB of the higheet importaooe, 
and more or less dealt with in bye-laiTB of local boards ; bnt there is 
a certain blindness amongst sanitarians, local boards, and Qovem- 
ment officials whicb does not angar well for the advanoemeiit of 
sanitary science in tliia particular. 

We liTe in an age of saperfidal sanitary patching. Appoint 
your medical officer and inspectors of noisancee, say the central 
Board, and down goes yoor death-rate; bat as " pteveution is better 
than cure," I say appoint yoor Civil Engineer also, and, if appointed, 
strengthen his hands. Let yonr dwellings be constructed on the 
best known sanitary principks, Hib house drainage well laid, pro- 
perly ventilated, and the construction inspected day hj day, the 
sewers well designed and coDBtrncted, the water snpply good and 
pEentifbl, and the honse refdse legtdarly letnoved, and tlie office of 
our &iend, the medical officer, will be a sinecnre. 

Bnt as very little haa been d<me by onr forefathers to get properly 
constructed dwellings, the time of the medical officer most neces- 
sarily be folly employed in removing the ezistiug evils ; amongst 
these I wish to draw special attention to overcrowding and " honses 
unfit for human habitation." 

These sources of h^h death-rate should receive special attention, 
and greater powers should be giv^i to local authorities for the pre- 
Teution of overcrowding and the removal of unwholesome honses. 
At the present time any overcrowding may be perpetrated by a 
ainffle family, the law only applies te houses where there are more 
thvi one &inily — except yon can deal with it as a nuisance under 
the Sanitary Act, 1866 — so that the Legislature reallysanctions the 
husband, wife, and grown-up fiunily sleeping in one room. 

Then as r^ards houses unfit for biunan habitation, the local 
authority may order the house to be closed, but when the owner 
patehee it up and limewhites it, the order is invariably revoked, 
and the same state of things very soon recurs. 

What is wanted is power te order the demolition of such houses, 
and 80 to bring about a better sanitary condition of the locality. 

In offering these few, and I fear crude, thoughts, I have been 
actuated with a desire to bring about better sanitary oonstructioii 
in onr houses and streets, and so te relieve the medical officer &om 
the onerous duties he now very often performs in searching out the 
causes of bad smells and the escape of sewage gases, which ought 
not and could not exist under more rigid sanitary constructional 
inspection. 
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Diaomaion. 

The discussion was opened by Mr. Monsoh and Mr. Loblex. 

Mr. Jacob, B.A. (Barrow-in-Fnmees), said a code of proposed 
uniyersal bye-laws was already in print, prepared by Mr. Geo. 
Frederick Chambers, at present attached to the Local Government 
Board. He (Mr. Jacob) had suggested at , the time certain diffi- 
culties in establishing a universal code, and he was snre they conld 
not be adopted by every borough in their integrity. It introduced 
many provisiona which would not meet with the approval of Town 
Councils or of Surveyors. A great many new niatters were in- 
troduced into the code, and many valuable suggestions were made. 
Hany of the instrnctions of the Local Government Boatd were 
vHra virea, and involved corporations in Htigation that they were 
not able to get oat of satisfactorily to themselves. 

Mr. Stayton (Eyde) said that Mr. Lemon referred to the dif- 
ficulty of getting efficient bye-laws passed by the council. He 
' found the same thing in Byde, when he was appointed some years 
ago. The bye-laws were old-fashioned, signed by five members of 
the local boajd ; and the gentleman who was the first to sign these 
laws was the first to break them. For endeavouring to get better 
bye-laws, he was cartooned in a local paper called the Earwig, and 
persecuted much in that way. 

Mr. FowLKB (Salford) was of opinion that there shonld be no 
bye-laws; that the members of ^e conncil should have no dis- 
cretionary power, bat that a general Act should apply to the whole 
country. 

Mr. MoKsOM (Acton) said that local bye-laws hampered Surveyors 
and inspectors oi nnisanoes, and had better be abolished fear general 
enactments. 

Mr. LoBLEY (Hanley) thought that some modification of the 
Fablic Health Acta was necessary, especially with regard to fines 
of frontage. 

Mr. Thobbubn (Birkenhead) thought they were pretty well 
agreed that the bye-laws should be swept away, and their proceed- 
ings would bo very much simplified if they could get a nniverBal 
Building Act ; but, at the present, he most confess that he did not 
see any way to work out a code of bniLding regulations to be 
included in any Act of Parliament that would be likely to be com- 
pletely and succeesfnlly applied to all towns. What they wanted 
more partieolarly was some general rules laid down by Fariiameiit. 
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There might he & difficulty in email town« of getting laxrs put into 
operation ; bnt they ought to be compnlsoTy, ttai hot optional. ' 

Mr. Chabli!B Jones (Ealing) said he wonid rather have an abeo- 
Inte and compulaory Act of Parliament than a permissive one, and 
suggested that the Association should form a committee and draw 
up a code of bye-laws which they thought would be satisfactory 
to urban and rural districts, towns and villages, that their ez- 
perienoe showed could be carried out. Probably they would be 
accepted by the Local Grovemment Boaid, who would look upon 
it as the ^nanatiou from the minds of practical men, and might 
be considered better than even what Mr. Chambers could produce. 

The Pbesidbiit thought Mr. Lemon sixack at the root of the 
thing when he s&id that the difEculty was to deal with vested 
intereeta. The remedy was to make the duties of Surveyors 
directory, without having continually to report minor details to a 
local bcurd, who decided things differenUy at different times, in 
accordance with their humour, or perhaps of their personal intereete 
or that of their &iends. In the Metropolis the District Surveyors 
carried oat the Act of Parliament. K they found an inftaetion, 
they went direct to the mi^istrates and insisted on the law being 
carried out without the intervention of boards. He coold not see 
why a general Act should not be applied to the country, with 
certain modifications for rural and urban districts. 

Mr. Lemon having briefly rephed, a vote of thanks vras passed 
to him for his paper. 
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SANITARY LEGISLATION, AND ITS 

PRACTICAL EXPONENTS. 

Mb, G. Jonbs (Hon. Sec. of the Associatioii) was umounced to 
read a paper on this sabject, bat, owing to the adraoced hoar of 
the afteonoon, he contented himBelf with making a short oral ex- 
planation. He said the subject of sanitary legislation had occn^oed 
the attention of their legislators ; bill after bill ^lad been broi^t 
before the House of Commons, commission after commiasion had 
been appomted, and tens of thonaands of pounds thrown away. 
They had had to carry out Acts of Parhament hearing apon sanitary 
meosnree, and it was now twenty years ago since men like Dr. 
Lyon Play&ir and Mr. Ghadwick took up the qoestion, and reported 
npon the poaition of towns in Lancashire and other places, and l^is- 
latire measures, based on the recommendations of these reports, were 
passed. And so it went on irom time to time, and they had been 
looking for something which would prove a panacea of all the sani- 
tary wants of the nation. That came at last, and in the year 1872 
an important Act was passed, which th^ hoped would haye heea 
the great remedy for all their necessities. The evidence of those 
who knew everything, and those who knew nothing abont sanitary 
measnres was taken into acooont, with the exception of the men 
who had to carry oat the matter. It was an extraordinary circum- 
stance that not one of&cer, not one of the Engineers or Local 
Board Surveyors throughout England, was called upon to give 
evidence in connection with that important measure. It was 
founded upon the evidence of medical of&cers — all respect to them 
in their department — town clerks, chairmen of hoards, and every- 
one else who had anything to do with the matter ; bat not the 
men who had to carry out the minntiiB of the a^r, and who 
understood the working of it. The monntein was in lahoor, and 
it brought forth not a mouse, but an inspector of nuisances, one 
of the most extraordinary developments of legisUtive enactment. 
He believed that noUiing bad occurred in connection with the 
legislation (tf the-last 25 or 30 years which had had such a baneful 
efTect on the sanitary condition of the country as that production. 
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The inspector of nniBaiicea nndar any mral sanitary antbority or 
board of goardiaus was not a Snrveyor, and lie was not an 
Ei^;ineer. Ho was a man to do what the board told him, and he 
was not to poke his nose into eywybody'a sfiyrs. It was s matter 
of false economy, of putting down everything likely to increase the 
rates. To iltnstrate the point which he! was anzions ki take np, he had 
cat ont some adTertisemente for inspectors &om the Local Govern- 
ment Chronicle. One offered a salary of 757. pw annom, payable 
quarterly, for an inspector to look aftor thirty-five parishes, some- 
thing hke 21. Z». per parish per annmn, and he had to nndettake 
the sanitary measnrea in eonnectioti with all these parishes under 
the enormons power of an Act of Parliament. He had to make a 
sanitary inspection of the whole district, looking after their sewage 
and water arrangements, and in many cases 25 or 30 mites of road. 
Here was another ease. For 19,090 acres an inspector was offered 
752. per foinnm. He had also one in which they advertised for 
an inspector for 69,000 acres, and the parishes included in it, 
and they offered a salary of 2^ 2s. a week. In another case, where 
there were thirty parishes in the nnion, where the duties to he 
performed were those prescribed by the Public Health Act of 1872, 
80Z. was offered, and the officer had to provide all necessary 
expenses, travelling and keeping a horse at his own cost. If he did 
not pity the inspector, he pitied the poor horse. He had another 
case of thirty-five parishee, at 151. per annum. He would lite to 
hang the man who put that advertisement out first, because it had 
been so extensively copied. He had a curious case of thirty-five 
parishes, with 40,000 acres, and a salary of 151., to commence from 
the date of confirmation, to include all travelling and other 
expenses, except the books ; the appointment was to be for one 
year only, and the o£Boer was to do no other work. At the bottom 
of that was an advertisement for a porter at a workhouse, where 
there was a salary of 302. per annum, and everything found, with 
some perquisites in the way of bl. \0». for shaving. There was 
another case, with an area of 103,426 acres, and there was 502. per 
tmnnm, which would include travelling and other expenses. There 
was, however, a saving clause ; the inspector would not be required 
to devoto his whole time to attend to the duties of his office. He 
also knew a case in which an inspector of nuisancee, in one of the 
dirtiest places nnder the sun, kept a beershop, and yet he had been 
appointed with the approval of the Local Government Board as a 
" practical exponent of an Act of Parliament." He trusted the 
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time was cot £ur distaiit when this institntioii would make its Trace 
heard, and when these monstroeitiee would be thrown npon the 
pnbbc no longer. 

Mr. Thobbubk (Birkenhead), to hnng the question to a practioil 
issue, moTed that a memorial be presented to the Local Crovemment 
Board, protesting against these absurd appointments. 

The motion was seconded. 

Mr. Monks (a member of the Town Council of Wanii^^ton) 
said he was not an Engineer but came as a visitor : he would like 
to know whether, if all the town coimcils and local government 
boards ptud fbeir officers good saUries, the; could find a supply of 
competent men? He hoped th^ would have patience in that 
matter, considering that tiiej were on the threshold of sanitary 
legislation. They might trust to the good common sense and kindly 
feeling of local boards that when they had efficient men they wouU 
pay a good salary. 

The pBEsmaNT replied that if officers were properly paid there 
would be no bck of competent m^ ; but at present he had seen 
very little disposition on the part of town councils to reoc^nize 
competent services. The President suggested that the resolution 
should be altered to, " That the subject be referred to the Council, 
with tlie view of memorializing the Local Government Board," 
which was carried unanimously. 
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Bt Hb. £. B. ELLICE-CLABK, Town Sitbvbyqb, Bahssate. 

The qTieetion of ventilating our severs is one that has largely 
occupied the attraitioii of Sanitary Engineers, and as a body of 
practical men, yon will agree witli me it is a subject of vast im- 
poitano^ and one which we cannot too freely discoss nntil we find 
oat a perfect system of reidilation, which, I fear, we are £ur &om 
haTing done at present. 

Of the thorongh necessity ctf ventilatiBg sewers there now 
remains no doabt whatever ; experience of forty yean has taught 
OB that a system of sew^s wiUiont rentilatitni of some description 
is little better than the old cesspool system — indeed, in some 
&TOitnbly-sitnated small towns, and nnder oertain conditions, I 
wonld prefer havii^ impervioos cesspools Ttoitalated than sewers 
QUTentUated. Important, however, as the sobject is, forming as it 
does ao integral and inseparable part of SQCceasfiil drainage, tiie - 
evidance I have obtained from nearly a hundred towns shows a 
deplorably backward state of things as regards the actual ventila- 
tdon of sewers. Having thus had forced on ns that in every 
ertensiTe system of sewers there is a oompoond gas formed whi<^ 
contains that which is likely not only to bring abont cases of 
individiutl sickness, bat threatens to bring wholesale peetilraioe on 
ns, I have endeavoored to fiind out fciMn the varions towns what 
was the natnre of the gases giv^ o£^ and the velocity of the 
cnrztnts of sewer aii ; it mnst be apparmit that both vary con- 
siderably ; for instance, the gas generated in the sewers of Borton- 
on-Trent, Leeds, and Banmgate, mnst be of very di&rent con- 
stituents, while the levels of the same towns vary likewise. I, 
therefore, asked tiie qoeetion in my inqniriet^ *' Have any 
experiments been made by yon to obtain tiie velocity of air in 
sewers, and the natnre of the gases ? " Oat of forty-three towns 
whose answers I have tabulated,* in twenty-eight towns no experi- 
ments of any description whatever have been made to determine 
* 6«e Appendix, p. SS2. 
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these &ctB. This is mocli to be regretted, as I am convinced it is 
only by sach experiments we shall ever detennine the best mode 
of Tentilating the varions seweis of these towns ; while, however, 
we have twfinty-three answering " No," we have several Engineeis 
giving ns most valnable information on the enbjeet; by far the 
meet importaftt commouication received was from Mr. J. J. Nichol- 
son, of Sonderland; and as these experiments are likely to be 
made in other parts of the conntry, I extract &om his paper tbe 
mode of obtaining the sewer gas for analysis. He says : " I mode 
an examination at the end of September, 1871, obtaining the air 
by fixing a bell-mouthed pipe of abont 10 inches diameter into the 
vroU of one of the main sewers at its upper end ; from this I carried 
cp a small pipe into a temporary boose erected near the spot, and 
drew the air ont with an air respirator, taking care to have every 
joint air-tight, and to draw oat a few thousand cnHc inohes every 
lime before commencing, 

" This sewer drains a considerable section of the town, and was 
selected for examination becanae it was considered more thoroughly 
trapped than any other, and has its outlet into the river, under 
water, at all times, except the low>water spring tides." Mr. Nidiol- 
scm fonnd the composition of tlie sewer air to be, nitrogen, 81*1; 
oxygen, IS '4; carbonic acid, 0'5, with traces of sulphuretted 
. hydrogen and ammonia. Comparing this with the analysis of other 
sewers shows conclosively how the gases vary in their composition. 
Dr. Iietheby gives the following figures of the result of his experi- 
ments in London. Nitrogen, 79 ■ 96 ; oxygen, 19 51; carbonic acid, 
53, with traces of sulphuretted hydrogen. I have tabulated 
some of the analyses, they are : 





NttTogen. 


Ojugeo. 


CubonKi 
Add. 


SnlptL 

HjditlgML 


a™™^ 


Letheby, London, 18S8 . . . . 
Paris 

„ Cesspool 

„ '1871 

Sewer, London 

Dwin at 45, Upper HMniltonl 
Terrace J 


78-96 
78-8 
79-02 
80-85 
81-10 
78-81 
78-79 


19 -51 
17-93 
18-14 
19-37 
18-44 
20-79 
20-70 


0-53 
2-29 
1-93 
0-23 
0-56 
0-40 

.„■ 


tmeM 
0-92 
0-01 

traces 
tracea 





In the Bamsgate sewers we have discovered nitrt^en (in excesstre 
quantity), oxygen, carbonic acid, sulphuretted hydrogen, and 
ammonia, but no quantitative analysis has been made. With 
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regard to the daager of these gases entering oar hons«s, theie is 
little donbt the most poiaonons of these is sniphnretted hydit^n, 
which ia fortunately fonnd to be present in very small qnantitiea ; 
it is a gas that can be instantly detected by its most singnlar fetid 
smell, and can be traced even if mixed -with IQ,000 times its bulk 
of atmospheric air. Water at freezing point, Fahrenheit, diesolyeB 
4 - 37 its volmne of the gas, and 2 - 9 at 52° (the aver^ heat of 
sewers at ordinary depths) ; it has immense powers of diffusion. 
Carbonic acid, foond to exist in sewers from very slight and almost 
imperceptible traces to 2 ' 3, is half as heavy again as atmospheric 
air ; it will not support combustion, and has large powers of dif^on. 
'These two are gaaea which are present in much larger qoantitiee 
than above stated in the old sewers of deposit in London and else- 
where ; and it is for this reason that open ventilation is attended 
with great«r danger to public health tliaa flnshing and no ventila- 
tion at all, aa these gasee are carried np by the light specific 
gravity of the whole compoond of sewer gas into our streets. By 
far the greater part, as we have seen, nearly 79 ' 00 of sewer gas, ia 
composed of nitrogen, which is %hter than atmospheric air, 
density 14. By comparing the quantity of nitr(^;eD and oxygen 
foand in sewer gas and atmospheric air we can see at a glance the 
effect of the decomposition in sewers. 

f 20-9 oxygen. 
^^ 179-1 nitrogen. 

Sewers f 19-26 oxygen, 

{man of K^en huIth) ) 78 ■ 12 nitrogen. 

But this large amount of nitrogen need not alarm ns : on the con- 
trary, it is one of the most nnfortuuate things that the decom- 
position in sewers adds nitrogen instead of dangerous gases ; its 
large presence in a sewer cannot be ascertained by smell, aa it is 
perfecUy inodorous and tasteless ; its specific gravity is ■ 972 ; it 
neither supports combustion nor animal life ; it has, however, no 
poisonous properties, and, practically, may be c<»isidered as harmless 
in the sewers : it ia remarkable that there should be such a 
diminution in the quantity of oxygen and an eicess of nitrogen ; 
for when we remember that these two bodies never vary under any 
ctrcnmstances in atmoepherio air, it is difficult to assign a reason 
why such should be the case, unless it is from the absorption of the 
oxygen to form carbcmic acid gas ; to these gasee must be added 
fetid organic vapour and marsh gas. We have thus clearly proved 

B 2 
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to na that oeitain sewers contam a number of gases, the whole 
fomuDg one body, which we know as aewer gaa — a honK^eneons 
mixture'of light specific gravity, with iiomense difftMTO power, 
acting as a distinct body, with its own individnal chaiacteriBtlcs. 
The mean | specific gravity of the Simderland sewer gas was 
1001 ' 5. Th^ is exceptional and very close to the difPnave power 
of atmospheric ur. I am one of those whose ofonion is that a 
vast amount of evil is laid to the door of sewer gas that springs 
&oin other causes, and that in the majority of cases it is not 
of that deadly natnre popularly sapposed ; tins depends, however, 
much upon the natnre of the sewer. The sewers, the analysis of 
which I cite, are by no means likely to contain such a large 
quantity of poisonous gases as in manufactnriog towns, where 
TariooB chemicala are constantly thrown into the sewmis ; as, for 
instance, St Helen's, Leeds, Bradford, and otber phtoes ; nor are 
the poisonous gases likely to be g^erated in the London sewers 
analyzed, as they ate in other towns where the temperature of the 
sewers flnctaates to a greater degree, this being one of the main 
causes of the presence of the actnally poiaonons properties in 
sewer gas. In Liverpool, Mr. Deacon, without analyring the 
sewer air, considers the heating of the sewer by steam jets and the 
discharge of hot water as one of the great difficnltiee he has to 
contend with in proposing open ventilation ; indeed, to such an 
extent does this hot-water discbarge raise the temperature of the 
Liverpool sewers, that the Engineer saya : " The most important 
ezceptions to the street (open F) ventilating system will be those 
portions of sewers into which hot water is ejected." The mean 
temperature of the air of the Avenue Eoad, London, sewer, on 
certein days in the months of April and May, was found to be 50 - 8°, 
that of the outer air being 45 ■ 8°,; in May, June, July, and October, 
the mean temperature vraa 56 ' 2°, while the outer air was 54 ' 2" ; 
there was thus a difference of 5° in April and May, and 2° in the 
other period. This difference is a very small one, and would speak 
favourably for the sewer so &r as its being easily ventilated and 
non-likelihood of producing decomposition. Mr. Haywood, the 
City of London Engineer, states, from eiperimente extending over 
a year, the mean temperature of the sewers to be 55 ■ 35°, the outer 
atmosphere being 5'11*^ below that. Mr. Baldwin Latham states 
the Croydon sewers to be pretty nearly uniform during the whole 
year, on 220 days being lower than that of the outer air. The 
temperature of the Bamsgate sewers averages about 5° higher than 
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the ontsida atmosphere, bnt there are several seweTs where ths 
tempeiatore ia alwaye kigher ; in one instance, while the atmos- 
phere was 60°, the sewer was as high as 72° : this is a sewer of 
which I shall speak hereafter as having been ventilated by charcotl 
ventilators. The Qneen Street sewer averages 1° below the 
temperature of the ontaide air in snmmer, and 10° above in winter, 
never felling below 45" in winter. We have in sewers, the t«m- 
peratnre of which rises &om 45° to 70°, this great cause of gases, 
independent of other cansea, which tends materially to the genera^ 
tion of them, and without which indeed they could not exist, and 
it is- very donbtfiil whether banefol gases exist at all in sewers 
where the tempetatnre is kept down by constant flashing. On the 
other hand, there cannot be the shadow of a dbnbt that there are 
miles of sewers, the constniction of which is either so defective, or 
the peculiar nature of the sewage is snch, as to give off a large 
amount of highly dangerens gas. To get rid of this gas, it woiUd 
be simply in^iossible to lay down a mle ; almost every mile of 
sewer in England differs in its conditions, and therefore different 
methods must be adopted to snit different cases. How are we to 
get rid of sewage gas ? It appears to me that we most first con* 
aider how we are to prevent gas being engendered in the sewers. It 
is an impossible thing to prevent some noxious gas being formed, 
bnt I am strongly of opinion that carefnl ^tention as to the 
flnshing of sewers — even though they may be badly constntcted 
and ventilated— will eSect a large dimiuntion in the volnme of 
dangerous gases in such sewers. Sewer gas I have proved, by a 
very rongh t«8t, to be soluble in water to such a degree, that, having 
been in a sewer of constant flow, where the stink was such as 
wonld preclude a man working in it for any length of time before 
flnshing, after discharging a hirge voltune of water, the sewer mn- 
ning fieven-eigbths of full bore, very slight smell was perceptible, 
and tiie temperatore lowered 4°. To obtain ventilation in sewers 
a current of air at a certain rate most be eetablisbed. Mr. 
Bazalgette, when before the Committee of the House of Commons, 
and being examined on the production of a cnrrent of air by 
furnaces, said that 6 feet a minnte was stagnation, and not v^tila- 
tion; and that there existed in sewers, firom various caoses, a curr^it 
amounting to 100 feet per minute and upwards. On the 6th of 
this month the air in the Queen Btreet sewer, Bamsgate, had a 
carreut opposite to the water flow of 1 mile 110 yards i5 an hour; 
the sewer was in a condition that sewer gases could be evolved, as 
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there was an amonat of deposit in it, and the tempeiattire of it 
Btood at 60°, while the outeide atmosphere stood at 54° : the outlet 
was tide-locked. It is ventilated by several open Tentilatore at its 
upper end, which donbtless caused a current of air to pass up the 
flower. Could a current of this rapidity he kept up, no doubt the 
diffusion and dilution of sewer gas would be complete. Indeed, I 
consider a quarter of a mile an hour would give ample ventilation, 
and prevent the gases accumulating in such a degree as to become 
dangerooB. It would be out of the question in a paper of this 
deecription to enter into the various methods by which Engineers 
and cbemists have proposed to ventilate sewers. The furnace idea 
I think exploded after the evidence of Messrs. Haywood and 
Bazalgetto. As I heUeve a solution of this question is more likely 
to come &om practical men who have the care and management of 
the sewers, the evidence I have gathered I consider to be most 
important and valuable, and I> will as briefly aa possible summarize 
it The earliest ventilators were the gully gratings ; but these were 
trapped, as the gas was annoying and dangerons to foot passengers ; 
since then various measures have been adopted ; but so far as I can 
learn, none so successful as that of open ventilation in the centre 
of the street. With a view of destroying the gases, charcoal has 
been used to a large extent, and it is to keep this dry and free 
&om dust that many men have turned their attention, hut the 
experience of years has proved charcoal to be successful only in 
exceptional cases. 

However great the absorbent powers of charcoal may be — and 
they are very large, and have been proved so to be, especially in 
the case of sewer gas — my own experiments and the evidence I 
have obtained are opposed to its use. The questions I put to various 
Engineers were: " Are your sewers ventilated ; if so, what descrip- 
tion of ventilator ? " " Have yon used chMcoal in any form, and 
with what result ? " One Engineer says : " Yes ; no good " (brief, 
but to the porpose). The other answers are : " The basket contain- 
ing the charctml must be constructed so as to prevent it becoming 
consolidated by the tremulous motion of QtB traffic." The same 
Town Surveyor (Bacup) says : " A sewer 480 yards long, 3' X 2", 
and 520 yards, 30" x 20", p«dient 81 -75, has been ventilated vrith 
Latham's charcoal ventilators, and the sewer is comparatively free 
from gas ;" but we are not informed of the nature of the honsee 
and &kctorie8 connected, or the flow of the sewage, or whether 
gas had been previously found in the sewers. In Bury, 
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ventilation is b; meanH of the gnlly gratings, few traps being 
Tised. In Bradford, " the sewers are ventilated by vertical pipe- 
shafts and open grates at the street snrtace, by nntrapped gratings, 
and in one case by a Bba& 60 feet high." In Birkenhead, Ute 
ventilators are filled with charcoal, and described by Mr. Thorbnm 
as very satisfectory, being placed from 60 to 120 yards apart In 
Blackbnm, " the Ml of the sewer is very great, the velocity of the 
sewage carries all with it" The Engineer does not see the necessity 
of artificial ventilation, bat continnes, " the end of each tributary 
main is connected with the street by an open grate, all other mains 
have an open connection with each manhole, by which there ia 
obtained a complete current of air." In Bamsley, the ventilators 
used are Brood's patent, placed about every hundred yards in 
highest levels ; the gases remaining in the sewer, if ant/, are very 
Blight 

Bolton sowers were being ventilated, at the time of my mqniries, 
by open gratings about 100 yards apart. At Barrow-in-Fnrnesa 
Mr. Jacobs used his own gratings with charcoal, at distances vary- 
ing from 100 to 150 yards apart. In this great centre of industry, 
Birmingham, the ventilation is by means of open shafts, and in 
Bome instances down-spouts are used. Colchester rejecte ventila- 
tion in any form whatever. Mr. Fnmell, of Coventry, ventilates 
the sewers by "seveatoen engine stocks,^ and 1230 down-eponta 
from houses." 

At Chatham, the system used to be open ventilation ; the Snr- 
vejor adds ; " which hecame very (Ajeciionable, and I hone done 
a/way vnth them in most easea." Chelmsford uses the rain-water 
down-spouts ; and at Ealing the same, " where down-spouts can be 
nsed," also by " charcoal in baskets, ten to the mile." In Eastbourne, 
the gratings are made to receive charcoal, but " none is at preeect 
nsed." The Surveyor makes this mgnificant remark as to the use of 
charcoal : " We have nsed charcoal, but find, after it has been placed 
in the boxes a few hoars, it becomes nseless." In Folkestone, the 
dual syst^n is in vogne, charcoal being used both in the centre of 
the streets and in the gullies for the purpose of neutrahzing the 
gases: these are never more than 100 yards apart: they are 
placed according to circumstances. In Snddersfield, in all the new 
works, Brooks's charcoal ventilator is used, " and it answers very 
well ; " the Surveyor continnes : " The use of charcoal has produced 
beneficial ramlte ; but my notion is that any method of ventilation 
which requirefl looking aHer is bad, and that the best is by tall 
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pipes or chimney-etacks wherever practiesbl&" Hartlepool vexi- 
tilatee by rain-water pipes. In IpBwich, the sewers " are not 
ventilated by any properly-dewgned means." The Surveyor is ■ 
partial to the nse of chimney-shaftB where practicable. Latham's 
Bpiral ventilators are need at Eingston-on-Thamee. Ko ventilation 
of any kind is in operation at Lowestoft. 

In Leeds, the old-iashioned system of ventilating thzongh the 
golly grates is in operation, 10,000 b^g in use. In Leicester, 
open gratings in the centre of the road are need, and shafts of 
boiler-houses ; also the snininit ends of the sewers are " fdnuBhed 
with charcoal tray ventilators," these fdso acting as a floshing box. 
In Leamington, by manhole covers at irregular distances, charcod 
has been nsed, and "gets clogged" wh^ the traffic is heavy: 
where the traffic is light it remains good for Ba months. In IJot- 
tingham, the oi^nary manholes, about 80 yards apart, have an 
opening 18" square at the side, which acts as a ventilator; charooal 
has been used, " bnt as it impedes ventilation, we have abandoned 
it." Many of the old sewers of Nottingham are not ventilated, 
others are so by open Ratings ; " charcoal cages axe provided, bnt 
for ordinary nse, as the charcoal impedes &ee vent, we do not use 
it" In Oxford, the ventilators will he open in the jcentre of the 
road when the works now in hand axe completed. 

The remarks from Plymouth are eq)eoiidly worthy of omr atten- 
tion : " The sewers are ventilated by chimneys or shafts into hoose 
chimneys, no regnlar distances being observed, and very few per- 
Bons know where they are, to prevent prejudice or imaginatitHi 
&om being injurious to the residential pri^terty." 

In Portsmouth, charcoal 'is used in baskets at the side of the 
manholes, and found to he quite satiB&ctory if removed wh«i 
requisito. (How often?) At Kugby, Latham's charcoal venti- 
lators are found to answer " with good results, provided the 
charcoal is carefully placed in the baskets; if not, the gases are 
obstructed." In Southport, " there are four ventilators to engine 
chimneys, 6" diametor and 25" x 4" pipes to high gables, and all 
the houses since 1871 have a 2" pipe to the highest put of the 
roof" In Sheffield, the manholes and street grates are the ven- 
tilators. In Stockton-on-Tees, the sewers are not ventilated 
" uniformly, but chiefly by down-pipes." The Surveyor adds : " I 
have no futh in charcoal ; it is complicated ; plain shafl» under a 
regnlar system would he ample." In Salibrd, the London system 
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in ihe centre of the road ia in vogoe. ' In St Helen's, la^ chim- 
neys of engine-houses are used, and open giida " snfficieDtly distant 
irom windows and doors of dwelling-hoiises." At Stockport, Bpecial 
ventilators are constructed, "and all down-pipes for lain-watet 
connected direct to the sewer ; ei^t Archime^an screw ventilators 
have been erected, and answer very welL" In Warwick, " the 
BBwers are only ventilated at the ont&ll ; charcoal has been used, 
bat the Engineer oonsideis it loses its qualities." The sew^is of 
Sunderland are ventilated by manhdes, streefr-giates, lamp-holes, 
and special ventilators on the sar&ce, 100 yards apart. In War- 
rington, open grids are used at varying distances of 80 to 100 
yards. 

These, then, are the opinions of the professionid men under 
whom the varions modes of dealing with sewer gas by charcoal 
deodorizing or otherwise, are at work ; and if the opinion against 
the nse of that disinfectant is not unanimous, it is nearly so : it is 
to me quite ovOTwhelming. The great proof of these theories is in 
their application, and as onr Preaddent told na at our inangnral 
meeting, one grain of practice is worth a bnshel of theory. It 
cannot be denied that charcoal will effectually absorb and render 
hazmlees sewer gas, but tbe difBonlties attending its application are 
evinced by the evidence I have read to you; and the expense 
attending its use is snch as, to my mind, entirely precludes its 
being used on a large scale. 

My own experience is based on having ventilated a sewer with 
I^tham's ventilators, the gradients varying &om 1 in 100 to 1 in 
15, the pipes being 18", 15", and 12". Although great care was 
taken in fixii^ the ventilators, especially in the steep gradients, 
after every heavy shower of rain I found the charcoal completely 
saturated, totd several times covered with mud in wet weather ; in 
dry weather tbe charcoal became consolidated by tbe traffic, and 
covered with fine dnst. I attribute the latter to an intake of air, 
&om the lower levels to the h^^er. A month's use of the ven- 
tilators, and the sewer became as foul as before. Without men- 
tioning the snbject, I had the charcoal trays removed ; the efi'eot 
has been that not a single complaint has been made, and the sewer 
is now ventiiated by these oj>en gratings without causing any 
annoyance, where formerly complaints were almost daUy in the 
smnmer months. Theee ventilatora are phiced respectively from 
tile lower end of the sewer— which is 1 in 16— at 125, 160, and 200 
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feet itpart ; on the next portion, 1 in 60, two gtstingB are fixed 
300 feet bom eaoli otbet, and the end of the sewer is connected by 
a 9-inch pipe with a furnace shaft 200 feet high. This has pro- 
duced the beet results. As there are still a few who believe in the 
theory of ventilating the sewers as mines are ventilated, I will 
give my experience of this furnace. The sewer is a 12" pipe, being 
the last lei^;th of the aewer (quoted before ; it has a gnidient of 1 
in 60 ; is rnnning nearly half full bore daring nine hours of the 
day ; its temperature has been 72° when the atmosphere haa been 
65°. From the nstnie of the sewer a large amount of gas is 
evolved, and complamts &om residents vexe nnmerooB before it 
was ventilated. Q^e draft of the fnmace, which is always alight, 
produced a current of air at the rate of 4 miles an hour, close to 
the junction with tlie shaft, bat 100 yards down the sewer the 
draft was rednced to 300 yards per hour. Close to and above ibe 
open grating the draft was up into the street, and reversed to 
the draft of the shaft. The words of Mr. Haywood, therefore, aa 
to this mode of ventilation, appear to me to be true to the letter. 
" You may do it, there is no doubt, if expense be a matter of no 
moment whatever ; " bat, as he farther said, " the expense would 
be enormous ; " and, to quote Mr. Thorbum, it would be " local, 
intermittent, and dangerous." I can therefore come to no other 
conclosion than tht^ charcoal and other disiniectants for the 
purpose of deodorizing the gases, and furnaces for extracting the 
air, are impracticable. 

By &r Uie most efiective system yet adopted is the omple one of 
open gratings in the centre of the street. Crude it may be, yet it 
has weU answered its purpose : it possesses many advantages over 
any system that attempts to deodorize the gases, being self-acting, 
no expense after the first cost, not liable to get out of order, from 
its entire simplicity, and is unquestionably superior to any other 
mode in diluting and dispersing the gas. With modification, I 
believe it to be the only sound way of ventilating oar sewers. The 
pnncipal objectious to open ventilation are, first, thai the gas 
finds itB way directly &om the sewera to the passengers and house 
occupiers ; that under certain conditions, when the gas contains a 
large amount of carbonic acid and will not rise, or do so very 
slowly, the street, especially at night and early morning, is filled 
with this pestiferous odour. Some objectors to open gratings have 
urg^ that tiie sewer Qam becomes practically an open one, almost 
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like the old open ditch, removed from us only by a few cnbio feet 
of earth. ThiH Rppeara to have been the view taken in Chatham, 
where the open gratings were closed. Thie is a plansiUe idea 
at firat blush, bat, on a little consideration, will not hold water. In 
the firat place, if the old sewer ditch &miliar to iia all twenty yean 
ago in the suburbs of large towns, and too frequently met with now, 
had had an impervions lining, the stink would have been slight It 
was not the water that stank, it was the reeidne left on the banks 
that became putrid. So it is with seweis. The mnTiTiiTini flow in 
most sewers is from 10.30 a.m. to 2.30 p.h., after which time, as 
yon know, the sewage subsides, leaving the wetted perimeter 
covered with fine particles of excreta and other sohds. These ate 
the actual producers of sewage gas ; and if, while that gas is being 
given off slowly, the air can be constantly changed and the noxious 
gases largely diluted, you have succeeded in a great measure in ac- 
complishing sewer ventilation, your nest object is, that when this gaa 
rises to the snr&ce, it will be harmless to the health of the people. 
There are many advocates for carrying pipes up the houses directly 
from the sewers, but we most not forget that sewer' gas will not 
chmb a tortuous and small passage without much preesore, but will 
prefer to rush out of the nnmerous large and open connections with 
which nearly all sewers abound. When such pipes are carried up 
they should be as large as possible and vertical, otherwise they only 
act as rdievers of pressure ; and these tall shafts will rarely if ever 
act as downcast shafts : that they take the gas beyond the area of 
the air unmediately used for vital purposes is a great thii^, but 
they may be made to accomplish much more than this by tnnVing 
them doioncasl shafts. 

In the investigation of this subject I have been struck with the 
fact that few attempts have been made to force fresh air into the 
sewers, leaving that quite at the mercy of untrapped gratings and 
other openings : nearly all efforts at ventilation have been in 
dealing with the gas coming /rom thes^eer. I beheve the solution 
of the problem to be by the mtrodudion of atmotj^teric air into 
the sewera ; and to obtain this I have for sometime past been turning 
my attention. The artificial current created by a fiimace having 
to my mind exploded, I have endeavoured to suggest a means which 
would be cheap, self-acting, easily fixed, and at the same time 
prform its duty. To this end I have constructed a cowl-head to be. 
placed on the top of a tall pipe communicating with the sewer ; this 
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head, unlike the cowl on the ordinai; cbiimiejpot, always presenta 
its opening to the wind, thereby carrying down to tiie sewei a 
lazge amount of atmospheric air, for the preeHm:e of the wind 
would nearly always overcome the eewer gas. This head wonld be 
placed at a height of 20 feet, or above the eavea of the honsee ; 
these being phtced between two open gratings, tarmioating at the 
street level. 

Let there be two openings into a sewer, with a difference in 
height between the two of 30 feet, and let the shaft commnnicatiiig 
with the hi^er aperture be 1 foot sqnare, and the tempeiatare of 
the air in the sewer and shaft be 15° higher than the temperatnte 
of the outer air. Then the current in the shaft wonld have an - 
ascending force of about 1 oz. ; for each cubic foot of air in the 
shaft would be less in weight than an e<jnal volume of outer air 
by 1 - 097 grains for each degree of difference in temperature, and 

1-097 grains xl5° x 30 feet = 493 -650 grains 
= a little over 1 oz. 

If the difference between the openings were 60 feet, the force 
would be 2 oz., and so oiu 

If the temperatote of the air in the eewer and shaft were lower 
than that of the outer air, the air in the shaft would sink by its 
superior gravity, until it arrived at the same level as the lower 
opening, and wonld remain stationary. The shaft would become 
filled from the cowl-top with air of the same temperature, and 
therefore of the same specific gravity as the outer air, and create a 
current to the lower opening. 

The greatest amount of pressure yet registered from sewer gaa 
has been ■ 10 of an ounce to the square foot. From the meteor- 
ological returns of the pressure of wind. As deduced from the 
anemometer, I find it is rare, excepting indeed on very calm days, 
that the pressure of the wind is so small as not to create a draught 
down the tall or inlet pipe, and out of the outlet pipe terminating 
at the street level ; this current of air wonld be kept up in the sewer, 
and by this means be constantly changed. The gas that now 
issues from the open street gratings of London would be so diluted 
by atmospheric air as to render it quite harmless. Supposing we 
take a day in August, the calmest month in the year, I find that 
in August, 1873, the following is the return of the pressure of 
wind: 
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B^ tiuB it will be seen th&t, except on one day, the ptessore of 
the ^nd, with a deduction for Miction, would create s consdetsble 
diaa^t in the eewei. I make no obBervation with regiotl to the 
hoiizontal moTemeut of ait, a proportion of which was not appre- 
ciate to pressure on the aQemometer, averaging, as it did in the 
ahore week, 322 miles per day ; bat it is just possible that with a 
nnmber of open rentilators we shoold get a current trcaa this cause, 
slight thoT^h it might be. 

In connection with this system of ventilation, I propose in con- 
etmctisg new roads and sewers to form the channel of the roadway 
in the centre, which would afford na an opportunity of fixing the 
downcast shafta without impeding the trafBc, as the section of the 
road would be a retiring obtnse angle instead of an elliptical projec- 
tion as at present. TioB is a sn^ect, howeTer, which, with your 
permission, I shall bring forward at an early ^te, with a view of 
constructing a cheap^ and better section of roadway to suit this 
system, which I believe to he a practical solution of the question of 
the ventilation of sewers. 

Some discussion followed, and the plan advocated by Mr, EUice- 
Q&rk was generally approved of. 
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THE SEWAGE DIFFICULTY. 

' By Mb. E. MONSON, Siibteyoe to thb Aotow Looai 
boabd, lohdok. 

Tbz Bobject of sewage dispoeal haa been witb me a matter of 
special study. My object in writing this paper was to bring out 
knowledge of the sewage question down to the present date; to 
determine tlte beet me^od of pnii^ing sewage so as to render 
the water again fit for nse ; to settle the valne of sewage ; and to 
ascertain if it oonld be atilized, at a profit, in increasing the fertility 
of the soil I have gladly availed myself of the opportnnitieB 
afforded by this Association for visiting various sewage &rmB and 
sewage works, and exchanging ideas with my brother Members of 
the Association ; and I have oonsnited such books npon the subject 
as were within my reach. 

The sewage dif&culty is emphatically the great question (^ the 
day, and it concerns everybody. From east, west, north, and 
Bonth — from the city and town, and from the village and hamlet— 
comes the qneetion : How shall we dispose of our sewage ? The 
sewage difficulty arises &om three causes : From the iotiXKlacticm 
of the wat«r-cloeet ; &om a new method of renwving town revise ; 
and £Fom a new style of farming. And it involvee the qnestion ct 
'the beet method of collecting town refuse as well as the best method 
of sewage disposal. 

Previonsly to the adoption of the water-closet, and before this 
country was so thickly populated, the excreta was received into a 
jflt made xmder the privy seat, the liquid being allowed to drain 
away, and when the pit became fall it was emptied. A modifi- 
cation of this system is the aah^doeet, which is arranged so that 
the night ac^ is discharged amongst the ashes into a movaUe 
leceptade. One advantage of this system is that the excreta being 
saved can be disposed of for agricnltnral purposes, and in some 
casee this will pay the cost of r^noval and yield a profit. Earth- 
closets acccanfJisb the same reetilt in a more expensive way. Bat 
it having been found that decaying animal and vegetable mattw in 
the proximity of dwellings contamisated the water supply obtained 
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from wells, Knd gave off nostous gaaes which polluted the air, the 
Legislatme interfered in the iuteieets of the inhahitonta of towns, 
and cast upon sewer aathorities the duty and responsibility of 
periodically and frequently removing ezcrementitions matters and 
all waste and lefnse that will decompose and pollute the atmo- 
sphere. It is stated in the minntes of information collected hy the 
General Board of Health, 1852, " In no mode can the tefhse be so 
well received, so completely preserved, and so productively applied, 
as by snapension in water." 

As the farmer formerly utilized town manure for increasing the 
fertility of the soil, it was naturally thought that he would employ 
town sewage for the same purpose; hut this is not found to be the 
case ; for there is no demand for sewage in its present form, and it is 
not sought after hy farmers. The introduction of artificial manures 
has hitherto caused the loss of human excreta to be little felt ; but 
a time may come when we shall be compelled to return to our soils 
the elements of fertility taken £rom them. 

If untreated sewage be turned into our rirers and streams it 
kills the fish ; and, converting the babbling brook and limpid stream 
into a dark and loathsome sewer, is a nuisance and injurious to 
health ; it pollutes the air, poisons the water supply of persons 
residing lower down the stream, and spreads disease. For these 
reasons sewer authoritira are cat off &om that means of disposal, 
and it is rendered unlawful to turn untreat«d sewage into streemB. 

The Water-Cloeei. — All points considered, there is no method 
so convenient and so expeditious as water carriage for removing 
excreta from dwelling-houses, and its introduction iuto dosely- 
populated towns has Eeen a great gain to the public health ; but it 
is not an unmixed blessing, for it sometimes brings noxious gases 
into our dwellings, and pollutes the air we breathe ; and this new 
method of removing Aumon eseereTtieni hy suspenaion in vxiter ia 
the chief cause of the sewage difficulty. The water-closet system 
is thought to be imperfect, because it wastes the valuable products 
of town refose, which might imd ought to be employed to give 
fertility to the soil, increase our food supplies, and reduce our rates. 
The loss of this manore to the country is a great loss of national 
wealth, and efTorts have been made to collect it in a portable and 
marketable form, but these effi>rts have not been very snccessfnL 

Jn the minutes of the Select Committee on Sewage, 1864, it vas 
stated in evidence (p. 88) that pipe-clay could be most chea^dy 
conveyed to a distance by suspension in wat«r, and after lifting it 
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to th« required height by pumping, to allow it -to flow through 
pipes to its destinatioB ; and from this it was inferred that bmnan 
excrement conld he meet conTeniently removed in the same manner. 
Bat in comparing hnman excreta to pipe-day, it seems to have 
been oTerlooked that pipe-clay is inodoions and insoluble, and when 
it has amved at its dest^tion caa be easily separated from the water 
used in its conveyance ; whilst sewage, on the other hand, not only 
conaste of ino^anic elements whidi can be removed by snbeidence 
and filtration, but of organic elements (derired from the excreta of 
man and animals, and from the decomposition of vegetable sub- 
stances) which cannot be rendered insolnhle by any known chemical 
^eut available for that purpose, and cannot therefore be removed 
by filtration. 

Varions plans have been proposed, and large snms of money 
spent in trying experiments to purify sewage, and the conclusion 
come to is, that if hnman excrement is removed by water, there is 
no way of purifying the water fit for domestic use except by pass- 
ing it through ibe soil. Now it unfortunately happens that in the 
neigbbonrhood of large towns land is of snch enoTmous value that 
it cannot be obtained for sewage pnrificati<n except at a great price. 

The Use and Yal-ae of Sewage. 

It is very necessary that the value of sewage should be settled ; 
because if sewage is a valnable manure, as some assert it is, it will 
pay to lay oat large farms and avail ourselves of its fertilizing pro- 
perties. But if it is of mo vcdtte, we shall just go to such expense 
as is necessary for purification only, and simply take as much land 
as is soffident for ^t purpose and get rid ai the sewage in the 
obeapest way. 

Agrionltnral chemistry has made greet progress during the last 
few years, and this, with the introdnctioa of artificial manure, has 
completely revolutionized the system of farming. ■ 

I had been taught to bebeve that sevrage was of the utmost 
importance and of immense value to agriciiIturistB, and I wtmdered 
gteatly that they could not appreciate its virtues and develop its 
latent qnalitiee. I knew that the farmer was deprived of his 
supply of potash &om the burning of coal instead of vrood, and 
fonn the Bsmg of soda for washing instead of potash ; that his 
pestnres were ploughed up, and his cows gone that used to supply 
him with manure — only two covrs being now kept at farms where 
there were formerly forty ; that his supply of manure from towns 
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ran short in conseqnence of the new method of remoriiig towu 
lefose by enapension in water : and yet the farmer was not ruined, 
nor was his land impoverished. I set myself to inquire how this 
coold be, and how he could possibly do without sewage, and I fonnd 
that the introduction of artificial mannre had rendered him inde- 
pendent of it; that on account of its btdk he conld not use it at a 
profit, and would rather be without it. 

The fact is, sewage has a great theoretical bat not a commercial 
Talne. If not, why is the sewage of London, said to be of the 
enoimonB value of upwards of one million pounds sterling per 
annum, allowed to run to waste ? Where are the applicants for 
the sewage of oui large towns ? Why are our ^rmers spending 
thousands of pounds in guano and other artificial manures, whilst 
the worth of millions of pouiids sterling of sewage is running to 
waste ? How is it that capitalists do not invest their money in 
sewage &Fms and sewage works ? Have the people of England no 
ontetprise; or are they blind, and do not perceive this mine of 
wealth P How is it that neither &rmer, chemist, nor engineer can 
get a value oat of it ; and why are sanitary authorities obhged to 
take land compulsorily for the disposal of it? These questions 
admit of hut one answer, which is, that the sewage is of so little 
value as a manure that it cannot be utilized at a profit. The 
proper use for sewage is to grow root crops and to increase the 
quantity of green food for cattle, but for this latter purpose it ia 
found to be little better than water which has passed over fertile 
soils — such as is ordinarily used for irrigation. 

The following extract is from The Builder, Oct. 19, 1872 : 
" The highest retoma claimed from the use of sewage manure 
have been at the rate of fi'om 32Z, to 40/. per acre. We find that 
the growth of Italian rye-grass amounting to 7 tons an acre is 
stated to have been produced. If wc took last year's price for hay 
this would give a higher value, but that may be considered as ex- 
ceptional ; 31/. 10a, would be the return for lie hay at 4/. lOs. per 
ton. In water meadows, without manure, or with an occasional 
top dressing of bone dust, that will not amount to more than 14s. per 
acre per annum, crops of 5 tons per aero, including that which is 
eaten on the gronnd, are about the maximnin. Ther« is little doubt 
that these may be materially augmented by such a disposal of the 
irrigation vs should avoid the present wast«d area of innumerable 
water carriers. But it is possible this may cut both ways, so that 
we take the diflerence of yield between the ordinary water meadow 
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and the sewogs farm at 2 tons of hay, say 91. per umnm. Thia 
in therefore the total produce of the application of a qnaotity of 
sewage averagiug m the valne hitherto nominallj attrihated to it 
at from 6Z. 10s, to 312/. (at Mertbyr the sewage from 1100 boqIb 
is appHed to au acre of groimd, and the fertiHziug elements accord- 
ing to theory are of the valae of 3122.). That the efflneDt water 
&om sewage mnst go throagh the ground to be purified we take 
to be an nndonbted maxim in the present state of sanitary science. 
But we complicato this problem, in itself not a sunple one, by 
attempting to derive &om the sewage materials fitted for food of 
plants which do not exist in it in a state in which plants can 
aesimilato it, and which we cannot convert into snch a state. We 
go in the wrong direction." 

Sewage cannot supersede farm-yard mannre, for it cakes the 
ground, and, binding it down, seals np its pores and prevents the air 
from getting to the roots of the crop. Farm-yard manure, applied 
in a state of decompositioD and fermentation, gives off gases which, 
acting upon various bases, liberate elements already in the ground, 
and lightening up the soil, lei in air to the roots of the crops. 
The former ia chiefly available for growing root and green crops ; 
the latter is applicable te any kind of crops ; the one sinks at once 
into the ground, and ite action npon the soil and crops is passing 
and transitory ; the other decomposes slowly, and keeps up a che- 
mical action which is constant and continuous. As compared wilii 
artificial manure, it is of enormous bulk (about 500 to 1), but the 
whole tendency of tanning is to reduce the bulk by applying arti- 
ficial manure in a very concentrated form. Sewage, like wat^, 
retards the ripening of the fruit and grain and develops the leaf ; 
it is limited in ite application to particular crops ; and as a railway 
car can only nm as &r as the ruls are laid, so sewage can only be 
applied to the land as lar as the pipes are kid or the carriers con- 
structed ; and in the neighbourhood of the Metropolis and large 
towns there is a considerable amount of manure, suitable for any 
kind of crops, that can be had almost for the carting, and growers 
taking th^ produce to market kiad back with manure which ia 
applicable to all sorts of crops, can be applied to « &rm not 
specially laid out, and can be conveyed in carts to any distance. 

Seeing then that there is no demand for sewage ; that there is 
BO much difiSoulty in disposing of it ; and that the reenlt claimed 
for it might also be chiiiQed for irrigation with water — I conclude 
that sewage cannot he utilized at a profit if it has to be pumped, 
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but it may pay ita expenses if utilized by gravitation ; and the 
attention of town antboritiee should be directed to its purification 
by filtration or eabaidence sod utilization to a limited extent, which 
leqniree lees land, and does not entail so much expense. 

Fv/rifieation and not Utilisation h^ng the main Object. — To 
perfectly utilize sewage one acre of land is required for twenty-five 
persons ; but to purify sewage, only one acre of land ia required for 
1000 persons. The land is cropped in either case, whether it be 
for purification or for utilizaticoi. 

Purijieation of tewage is simjily a matter of expense, and there 
is no difficulty in rendering it sidEcieatly pore to be tamed into 
any river or stream not used for drinking purpose. Purification 
may be meet perfectly efiroted by dividing it into two stages. 

The first kage dads wijh the insolvhle elements. The sewage 
OQ arriving at the outfall is received into tanks constructed for the 
purpose, and passed through screens and filter-beds (some patterns 
filtering downwards, some upwards), which remove the insoluble 
matter. The floating matt^ is stopped by the screens, and the 
heavy matter sinks to the bottom. The result of filtration is to 
completely defecate the sewage, or, in other words, to remore all 
fiocolent matter, and this is assisted by the lime and various other 
processes, the details of which are not within the scope of this 
paper. In some cases the sewage is simply treated with lime and 
then left tosubside. 

The second stage of purification deals with the soliAle and 
organic maiter. Although the efQuent water after filtration is 
dear to the eye, the soluble imparities are still present. To re- 
move these it must be passed through the soil, which, exerting a 
chemical and galvanic action, resolves the organic matter into simple 
elements that combine with various bases in the soil; and "it is 
found," says Sutton, " that sevrage passed through aerated porous 
soil contains very little organic carbon, organic nitrogen, or 
anuuonia, but a large quantity of nitrates," And again, " All these 
substances are perfectly innocuous, but diow by their presence that 
the water has been contaminated by animal matter." Sewage, 
after being thus treated and passed through the boU, is purified, and 
being again fitted for use, may be turned into any stream. 

Whai is pure water 1 Purity is a questbn of degree, and 
purity as applied to water means fitne^. In water absolutely pure 
fish cannot live ; if taken into the stomach of man it is fiat and 
disagreeable ; and owing to the absence of dissolved atmospheric 
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air, it is positiTdy injurionB, Bain-wcder is not pure, as it is con- 
tamioated with ammonia and other impurities which it derives 
from the atmcephere as it Ealls from the clouds ; and as soon as 
it teaches the earth or any other sor&ce, it derives fiirther im- 
pnritiee ihere&om. Spring-water is not pure, as it contuns 
matter in suspension and in solution. River-water is not pure, 
for it is contaminated with organic and ino^anic matter derived 
from the soil over which it has passed. If water be reqnired frar 
chemical purposes it must be distilled ; if for drinking purposes, 
it requires to be free from organic matter ; if required for mana- 
&ctnring purposes, it requires to be free from elements which 
would be injurioQS to that manufacture. If sewage be turned into 
a tidal river it is snfGciently pure if the matter in suspension and 
BO much of the matter in solution as would occasion a deposit in 
the river be removed. There are certain exceptional cases, and 
the treatment of sewage is like local government, a questaon 
of expediency — every case must be dealt with upon its own 
merits. 

Sludge. — The insoluble matter removed by filtration is called 
sludge. According to present experience, sludge is of little or 
no value ; end as it is a great nuisance at the sewage works, I 
propose to remove it from the works by pumping it along pipes 
and delivering it into railway tracks or barges, to be used as a 
manure ; and if not required for that purpose, it can be shot to 
waste and used to fill up with. Sludge and sewf^e too require 
a great deal of leaving alone. 

Another plan. I propose to bury or store the sludge. Dig out 
a trench six feet deep, ten feet wide, and of any length, and form a 
bank around it with the excavated earth. Fill the trench with 
sludge ; when this is done, cover it with brushwood, and dig a fresh 
trench, placing the surplus earth from trench Ko. 2 upon the 
brushwood in trench No. I; proceed in this manner until the 
ground is covered : then b^in again. The sludge will be ont of 
the way, and being covered with earth will not be a nuisance. At 
some future day it may be of value. 

Various attempts have been made to extract a solid manure fitim 
sludge, but hitherto without success. Some processes iac this 
purpose have had a run, but after a time have been given up, as 
fermers have found such manure to be comparatively valueless, and 
no wonder, for the most valuable part of sewage is ammonia, which 
being principally derived from urea and its allies, is in the liquid. 
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. As Turine contains the soluble portions of food, oad the &eces the 
insolnble portion, the latter is not of value until it haa been 
decompoeed and rendered solnble. 

Some persons have proposed to destroy the sln^ by btiming, 
bnt the objection to this is that it is a naeless expense. There is, 
however, a close resemblance between combnstion and oxidation, 
and the terms are almost synonymous ; the former being a rapid, 
and the latter a slow, chemical change — the one producing artificial 
light, the other being laminooB in certain cases only ; as, for 
example, in those of phosphorus, decaying wood, and putriiyii^ 
fish ; and the amount of heat generated by the alow process <^ 
oxidation is said to be exactly the same as that evolved during the 
most rapid combnstion of the same substances, Combnstion is 
decomposition by fire ; oxidation is decomposition by chemical 
means, heat being evolved in both cases, and carbonic acid, water, 
and an oxide being formed. Oxygen, which is the most widely dif- 
used foody in nature, is estimated to form nearly half of our planet, 
and more than half of living plants. It exerts a mighty influence in 
the formation and dissolution of organic comhiQations ; it is the great 
porifier, and expcsed to its continued action, no organic combination 
can maintain ito permanence ; it decomposes the organic elements 
of sewage, which are gradually re-arranged into new compounds, 
containing at every step an increased quantity of oxygen, there 
being a continuous process of alternate combination and decom- 
position. 

The Theory of Punfication. 

The theory of purification of sewage by passing it through 
aerated porous soil is as follows : 

When sew^jo ia fully exposed to the action of oxygen, the 
organic matter undergoes oxidation, which breaks up the various 
substances. The oxygen combines with the carbon, and forms 
carbonic acid. The hydrogen combines with oxygen and forms 
water, and yntix nitrogen forms anmionia, nitrons acid and nitric 
acid, and these last combine with the various bases in the soil to 
form nitrites and nitrates. The hydrogen also combines with the 
carbon, the phosphorus, and the sulphur, and forms carboretted, 
phosphuretted, and sulphuretted hydrogen gases, which occasion 
the nauseous smells of sewage. At the same time, the ammonia is 
also oxidized to nitric acid. 

Farming consists in cultivating the ground go as to rear crops 
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of gtain for the support of hamsn life, and food for cattle destined 
for the nae of man. The soil is prepared by digging, ploughing, 
harrowing, and rolling, which Hghten it np and let in the air. 

There is a great varieij of plants ; and we have marine plants, 
which grow in salt water ; water plants, which grow in beah water ; 
and land plants which require only a moderate quantity of water 
for their snheiBtenoe. Tlie water plants do not require mnch 
consideration, hat tiiey are mentioned here for the purpose of 
calling attention to the importance of drainage. 

The condition of the soil is a matter of conmderable importance, 
and as yon change it by coltiTation, drainage, or other means, so it 
will support a different kind of plant. If yon embank a stream so 
as to make the adjoining land tJways wet, water pluits will sjoing 
ap and grow ; or if the land is wet and swampy, and yoti put in 
drains and lay it dry, the water plants will die from want of food. 
The following curious facts were obserred by the anthoi whilst 
surveying Pewit Island , in Essex : Nearest the water the groond 
was soft mud, apon which persons could only walk with mod 
Bplaahers. At a higher level were little knots of moss ; these would 
bear the weight of a man without much danger of sinking. At a 
still higher level the ground became firmer, and grew samj^iire; 
and when still firmer, lamb's ears ; and when yet firmer, grass ; 
and the state of dryness of the ground conld alwa^ be told by 
the growing plants. This idand was afterwards enclosed, and 
the salt water b^g kept off, grass and ordinary farm crops were 
grown, and the plants that depended for life on sea-water died. 
Fresh-water plants will die if watered with salt or brackish water, 
as is experienced at Harwich, where if pot-floweis are to be kept 
ahve they must be watered with rain-water. 

Cultivated plants are divided into three classes : potash plants, 
which include beet, mangel-wurzel, turnip, and maize; lime 
plants, which include clover, beans, and peas ; eiliea planta, which 
include wheat, oats, barley, and rye. 

Every plant requires a special Und of food, and it is the businees 
of a &rmer to supply this food in sufficient quantity and properly 
prepared, so that it is easy for the plant to ^gest. For example, 
granite is composed of silica, alumina, lime, and potash, which are 
constituents of a fertile BoiL The rock in its natural state will 
only grow moss, stonecrop, and similar pUnts ; but when decom- 
posed it forms clay, which is suitable for cultivation ; bnt although 
the elements of food for plants were there previously in abundance. 
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tiiey were not properl; prepared for assimilatioD, and planta so 
situated would die, although the elements of food were within reach. 
The same may be said of the coprohte, which is of do use aa food 
for plants until it has been reduwd to powder, and rendered soluUe 
hj chemical treatment. The roots of plants hare the power of 
absorbing from the soil the minerals and organic matter which have 
been rendered soluble, and of taking them np into the plant, and 
thence into the leares. 

Manure is any kind of animal, vegetable, or mineral substance 
used for the purpose of increasing tbe fertility of the soil, and may 
be either liquid or solid. The soil consists of organic matter from 
the decompoeitioa of vegetables and mineral matter from the decay 
of rocks. Most of the elements required by the crop are, as a 
rule, abundant in the soil ; but potaah, phosphoric acid, and the 
nitrogenous elements exist in the soil fit for tbe food of plants 
only in limited quantities, and require to be replaced, or the soil 
will soon become unproductive. One of tbe objects of manuring 
land is to restore to the soil the elements which have been 
abstracted &om it by the crops which have been grown. These 
elements were formerly obtained from iarm-yard manure, which 
consists of decayed vegetable matter, such as straw used to litter 
the farm-yard, the stalks and leaves of plants, and the escrement 
of animals. It contains ammonia, phosphoric acid, potash, carbonic 
acid, and various saline and mineral ingredients in an assimilated 
form, and whrai applied to the soil in a state of decomposition it 
restores the elements taken therefrom by the crops, and so acts 
upon the soil as to fit it for vegetable growth. Potash was 
also formerly obtained from the aties of wood, &c., which had 
been used for fuel Town manure would at one time fetch frum 
5s. to lOs. per waggon load, and farmers who did not keep much 
stock depended very much upon this. But the introduction of 
the wat«r-cloeet system having deprived them of this supply, they 
were thrown upon their own resources. Calling in the aid of 
scienoe, they looked about for other supplies, and their efforta, 
being crowned with singular success, have given rise to the pre* 
paration and manu&otnre of artificial manures, which can now be 
obtained suitable for any crop in a cheap and concentrated form, 
and farmers are now to a large extent independent of town refuse 
as a manure, and thie is another cause of the tewage difficvUy. 

With h^h rents and increasing expenses there must be high 
&rming and increased production. By using artificial manures a 



n,gti7cdT:C00gic 



72 THE BEWAGB DIFFICULTY. 

&nner saves in price, saves in cartage, sav^ in labour, and b] 
their aid he can pat into the soil just the kind of food require) 
by the crop, or he can iocreaae the fertility of bis land by addinj 
to it one or two elements which are least abondant. 

Gheoiists having determined the variona constitnente of jdanb 
and the tme value of organic and inorganic manures, tables hav 
been published which show the eihanation of the soil by th 
most generally coltivated crops, and how the fertilizing element 
abstracted &om the soil can be replaced. 

Ariifidal Mawuret. 
Phosphoros occurs in the state of phosphoric acid in nnio 
with bases, chiefly hme and magnesia, in volcanie and other rocb 
It is a never-failing constituent of the plants used by man and th 
domesticated animals as food, snob as gtain, peas, and beans, i: 
which it occniB both in the form of calcareona phosphates, and i 
a peculiar state of combination with carbon, oxygen, hydr(^ei 
and nitrogen. It is an equally characteristic and important in 
gredient of animal structures. Their bony skeletons owe thei 
strength aod rigidity to the phosphates of lime and magneeii 
whilst phoephoruB exists in other states of combination in tb 
flesh, blood, brain, milk, and other tissues and secretions of animaL 
Phosphoric acid for manure is obtained &om the cheaper goanoi 
the bones of animals, and from coprolites, which are found i 
Suffolk, Cambridgeshire, and Bedfordshire, and are supposed to I 
the petrified dung of animals and reptiles. It is also obtaine 
&om phosphatic rocks and earths, and these substances, bein 
ground into powder and treated with sulphuric acid, are sold undt 
the name of superphosphates. The value of superphosphate manui 
depends upon the quantity of phosphoric acid which it eontainj 
and whether it is soluble or insoluble. For land in good heai 
superphosphate of lime is the only manure required. For a be« 
crop and for poor land it should be used with sulphate of potas 
and sulphate of ammonia. Com plants cannot thrive without 
large supply of phosphate of magnesia and ammonia. Fhosphat 
manures are not so quick in action as those containing nitrogei 
and the former accelerate whilst the latter retard the ripenin 



Nitrogenous \Manwre8. — Agriculturists attach" great important 
to this class of manores. It was at one time contended, on big 
authority, that plants could obtain all the necessary ammonia froi 
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the air, and that only miuetal xousldtnents need be put into the 
soil; bnt this has been disproved by scientific men, and by the 
general practioe of agrioolturists. Some nitrogen they do deriTe 
from the air, but not all. Nitrogen constitntee four-fifths of the 
air by volume. It is present in nitrate of potash and nitrate of 
soda. It occurs also in coal and other miuerab, and is a constant 
ingredient of plants and uiimals. The nitrogen of decaying 
animal and vegetable matters is discharged into the atmosphere in 
the fonn of ammonia, which is a most important source of food for 
plants. In the gaseous state ammonia readily unites with carbonic 
acid to form a volatile salt, the carbonate of ammonia. Ammonia and 
its compounds are extremely soluble in water, so that it is condensed 
by every shower of rain and conveyed to the soil. It is obtained 
from urine, and from the ammoniacal liquor of the gas-house. 
Amongst tiiis class of manures may be mentioned gnanos, nitrate 
of soda, sulphate of ammonia, and animal refase. Sulphate of 
anmaonia and guano, if applied in antumn and a wet winter follows, 
much of the nitrogen will be converted into nitrates, and be carried 
down into the ground and lost to the crops. Clover has the 
power of restoring nitrogenous matter to the soil. 

Poiash Mawtres. — Potassinm occurs in nature abundantly, buf 
solely in combination and chiefly as potash. It is found primarily 
in granite, trap, and other igneous rocks, associated with difierent 
bases in combination vdth silica. From these rocks, as they 
crumble down, it finds its way into soils which are uniformly 
barren if devoid of potash. Growing plants extract it from the 
Boil, and when they are burned it forma a chief ingredient of their 
ashes. It occurs in small quantities also in animals, in natural 
waters, and in the sea. Potash, in the condition of a silicate, forms 
nearly one-sixth of felspar, a well-known constituent of granite. 
An average crop removes from the soil very Urge quantities of 
potash ; but where the crops and straw are consumed on the ground 
and not sold off the farm, no potash is needed to compensate for 
the exhaustion of the soil produced by the crop. As a rule, potash 
may be applied with advantage to potatoes, clover, beet, and 
turnips. Potash manures are muriate and sulphate of potash 
and kaioite. Soda is a much less fertilizing constituent than 
potash ; and although the same class of manures may be used the 
one for the other, soda cannot replace potash in vegetable economy. 

Lime is especially useful in reclaiming peat or bog land, where 
it decomposes the excess of vegetable matter, and renders the soO 
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moie open, while the lime becomes a carbonate. Gypsum, sul- 
phate of lime, is the most generally nadfiil manure to apply to 
leguminous crops, at the rate of 4 or 5 ewt. per acre. 

Carbon is the base of carbonic acid, aad the most considerable 
elements of the solid parts of minerals and vegetables. The carbon 
of planta is principally obtained I^ the direct action of the leaves 
of the plante upon the atmoBphere, and BQimal respiration and 
animal putrefaction furnish plants with a supply of carbonic acid. 

Irrigation. 
Irrigatbn is the application of water to the soil for the pur- 
pose of assisting the growth of plants, but as all waters are not 
equally apphcable for the purpose, great care is required in their 
selection; and the chemioil nature of the water is a matter of 
seriooB consideration. For example, the streams which flow from 
peat mossee, or those which conttun hydrous oxide of iron, would be 
injurious to the soil ; whUat water derived from decomposed granite 
rocks would be beneficial to some kinds of plants on account' of the 
potash derived from the decomposed felspar; and water charged 
with lime is beneficial to another class of plants. Irrigation corrects 
natural defects in the soil, and what is suitable in one situation 
might be objectionable in another. Water passing over fertile soils 
always contains a Urge amount of fertilizing matter. It has been 
practised from the earhest ages in Assyria, India, China, Egypt, 
France, Spain, Italy, and in the sonth-westeni counties of England. 
The object, generally speaking, ie to increase the quantity of green 
food for cattle, and hence it is commonly apphed to meadows, 
either natural or artificial. "It has been found," says Bumell, 
" at all times and in alt climates, that irrigation develops the growth 
of the leaves at the expense of the fruit or grain, and for this 
reason cereal crops are, as a rule, excluded from irrigated districts." 

Sewage Farm. 
A sewage farm is land laid out for the purpose of puri^ng 
and utilizing the sewage of towns by growing suitable crops. The 
sewage intended for irrigation should be filtered, or otherwise 
treated, as it is found in practice that if untreated sewage be applied 
to grass land the insoluble portions and undecomposed organic 
matter are deposited on the leaves of the plant. It is brought to 
the highest part of the ground to be irrigated by pipes fitted with 
sluice valves, and is then discharged by hydrants into the carriers 
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and distributed oret the snr&ce of the gronnd aa leqnired, and it 
is of the utmost importance that it should be kept continually in 
motion, no part being allowed to remain stagnant; for although 
water is essential to vegetable life, an ezcees of moisture is injniions 
to all bnt aquatic plants. 

Good dnunage is necessary to remoye the 'water whidi has been 
need, and good roads are necessary to remove the produce of the 
faxm. 

There is some prejudice against sewage farms, but the people 
who compUin of them would also complain of manuring land in 
the ordinary style of &rming. The odour is never pleasant, and 
manure is of little value unless it be decomposed. The land is 
the proper place for town revise ; and if sewage be disBgreeable to 
the sense of smell, it is not a nuisance injurions to health when 
upon the land, and can in no way be compared with the decom- 
position of animal and v^etable matter in the close neighbourhood 
of towns. 

The selection of a ratnation for a sewage farm is a matter of 
great importance, for if it be situate at a higher level than the 
outfall eewei the sewage must be pumped, and this wiU necessarily 
entail considerable expense in the first instance for plant, and an 
annnal outlay for woikiug expenses, which outlay wUl not be re- 
quired if the &rm be situate at a lower level than the outfall 
sewer, so that the sewage can be utilized by gravitation; and this 
wiU make all the difference aa to whether a fium will pay or not. 
The soil must be of a permeable character, with a gravelly or sandy 
subsoil if possible ; for if the soil be a stiff clay, for instance, the 
sewage cannot enter it so as to become purified, and the clay will 
not dtj so as to be ready for another application. The sur&ce of 
a sewage farm requires to be levelled, so that the sewage may flow 
equally; and it requires to be laid out with carriers having a 
proper inclination and lined with earthenware, concrete, or clay, bo 
as to prevent the sewage sinking iato the ground during its passage 
along them. 
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THE BANQUET. 

May 28, 1874. 

In. the eveniug the Members of the Association aod their friends 
dined together in the Queen's Hotel. The chair was occupied by 
Mr. Alderman Ohambebiadj, Mayor of Birmingham. The Mayor 
traa Bopported, right and left, by Mr. Angell, President of the 
ABBocuation; Major-General Scott, C.B. ; Dr. HiU, Medical Officer 
of Health, Birmingham ; Dr. Wilson, Medical Officer of Health, 
Warwickshire; Mr. Lawson Tait; Mr. Councillor Monk, War- 
' rington, &c. 

Upon the removal of the cloth. 

The Mayob, in proposing " The Health of the Qaeen," said : I 
think that on the present occasion it wiU not be out of place to say 
that Her Majesty had suffered aB much, perhaps, as the poorest of 
her subjects by the neglect of those sanitary precautions and that 
special knowledge which it is the object of yonr Association to 
promote and spread amongst all classes. The late Prince Consort, 
as you are aware, lost his life by a disease which medical science 
tells ua ifl preventible ; and the Prince of Wales very nearly fell a 
victim to what was simply gross catelesBness in reference to what 
ought to be well known txuttiB. (Applause.) 

In prop(»ing " The Health of the Eoyal Family," the Mayob 
said: I have ebserred with very great pleasure in the papers 
durii^ the last few days that the Prince of Wales has recently 
commenced the erection of cottages on his poorer estates, with all 
the latest sanitary improvements and appliances ; and certainly I 
hope such an example may be widely l(^owed ; and I think there 
could be no better thaokoffering on bis part for his preservation. 
With respect to the other members of the Boyal Family, I observed 
the other day that my Lord Mayor of London described the 
Princess of Wales and the Duchess of Edinburgh as " sweetneBS 
and light." I should be glad to endorse it, if it was not a litUe 
invidious as to which of them vraa sweetness and which of them 
was light. (Laughter.) It Ib a point on which X feel no loyal 
subject ought to venture to pronounce. 



n,gti7cdT:G00glc 



THE BANQUXT. 77 

la proposiiig " The Army, Navy, and fieeerre Forces," the Mayok 
Bsid : You belong to a pratesaion which is perpetually n^ing war 
BgaLDst death in the form of diaeaae, and I think you will natnrally 
sympathize with those who have to face death in other bnt not less 
seriona forms. I think, further, that yon will feel additional interest 
in the professions, which are eyery day becoming more and more 
scientific. We hear it 8aid, with truth, I believe, that the latest 
wata in which we have been engaged are Engineers' ware ; and we 
are every day learning, in England at all events, to rely less upon 
brute force, and more upon the skill and knowledge with which we 
can control the forces of nature. This is true not only with regard 
to OUT military service, bnt also with regard to our naval service. 
Our ships of war are becoming huge stories and great machine 
shops; and the British tar is disappearing &om everything but 
poetry, and becoming a skilled mechanic. Bnt I am sure, gentle- 
men, yon will agree with me, that nnder whatever conditions — 
however altered the circumstances may be^we have reason to 
behere and know that the combined services will have a future as 
illnetrious as &e annals of their past. (Applause.) I am going to 
couple with this toast, the reserve forces — the Tolnnteets of this 
country. I do not believe that in our time we shall see that 
" battle of Dtaking " which will allow ne properly to appreciate 
our defenders. At the same time we most admire the perseverance 
and persid^nca which, in the absence of all stimulus, has main- 
tained in efiSciency this most important force, which for defensive 
purposes is generally acknowledged to be unsurpassable. I have 
much pleasure in coupling with the toast the name of Gteneral 
Scott, on behfdf of the Army, and Capt. Thorbnm, on behalf of the 
■Reserve Forces. (Applause.) 

Majot-Genertd Soon, C.B., in reply, said : It is always a matter 
of gratification to an officer to find that whenever Englishmen 
collect together for social purposes — whatever may be the imme- 
diate object of the gathering — the service of the body to which I 
belong is not forgotten. Not only do my own personal inclina- 
tions lead me to appreciate your labours, bnt there is a great 
likeness between the duties which you have to perform and those 
which belong to my own branch of the service, as the Mayor has 
pointed out 

Captain Thobbubn briefly returned thanks tor the Volunteers, 

Mr. Akoell, President of the Association, in proposing " The 
Municipal Institutions of the country," said : The kind of govem- 
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ment we have under the mniiicipal instiitTitions of the country is 
nndoubtedly the Btreogth and b&ckbone of our English libertiss, 
and as municipal officers we are bonnd to assist irt its deTelopment. 
I have to couple this toast with a most worthy representative <ni 
the present occasion, the Worahipfal the Mayor trf Birmingham, 
who haa honoured ns by presiding over this meeting. (Applanse.) 
I am snre yon will consider bis presence a graceful recognition of 
municipal officers by the monicipal authorities (hear, hear); and 
therefore I ask yon, in drinking the health of the municipal 
institntbns of the country, to associate with the toast the health 
of oar Chairman, the Worshipful the Mayor of Birmingham, wikh- 
ing him long Ufe, health, and prosperity. (Appkuse,) 

The Mayor, in replying, said ; I feel that there would be some- 
thing impertinent on my part if I were to criticise any action on 
the part of my hosts. At the same time I should like to express 
my own regret that the toast list is so complete a monopoly. I 
would very much rather that the speech-making were more evMily 
distributed amongst the gentlemen so eminently fitted for such a 
task that I see around me. [After remarking that Mr. Angell and 
he seemed to have almost idl the speaking to do, he continued :] 
There is no good you can say of municipal institntions that they 
do not deserve. I admit there is a certain want of breadth some- 
timea about municipal corporations and local bodies which I very 
much regret; and especially do I regret that some members of 
these bodies seem to think that their first aim in life is to save 
money (hear) ; mstead of which they are sent to their pres^it 
positions, not primarily in order to save money, but in order to 
spend it wisely. (Applause.) Still, in spite of these defects, I do 
not know how you could possibly obtain a system, in which most 
important aSairs are administered, with, on the whole, thorough 
honeety, considerable cheapn^s, and, on the whole, great efficiency. 
If there were any improvement possible, I should seek it in increas- 
ing our duties and in minifying our ofiices. It seems to me that 
there is a tendency to a mistake in modem legislation; for the 
Imperial Parliament first takes pains to create a thoroughly repre- 
sentative body, and then it seems to distrust its own creation, oni 
hampers and harasses it by all sorts of restrictive measures which 
we find very embarrassing, (Hear, hear.) We have continually to 
submit our decisions, come to after careful and sufficient considera- 
tion, to some committee of the House of Commons, or some centr^ 
office in London, which knows, after long inquiry, leas about the 
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matter than we knew at the beginning. (Hear, hear.) I have been 
talking to my friend, Mr. Angell, who is an advocate for " home 
rule " in this respect (laaghter), that local bodies ehonid be supreme 
rulers within their own district, with respect to their own affairs 
and their own finances. I hold that opinion very strongly, and I 
beliere that j^t in proportion as our importance is emphasized and 
our position assured by the Imperial Parliament, bo you will find 
the character of onr members raised. 

The Ma YOB next gare, " Success to the Afisociation of Municipal 
and Sanitary Engineers and Surreyors." He said : I understtuid 
that this Association, which is still in the fdl heyday of its youth, 
IS formed for a twofold object: in the first place, for the inter- 
change of yonr special knowledge and acquired experience, and to 
E^reod sound views upon sanita^ science ; and in the second place, 
in the hope of improving the position, increasing the independence, 
and raising the status of your members. (Hear, hear.) Well 
now, gentlemen, it is certain that there is no more important pro- 
fession than yours ; and it appears to me clear that this country 
owes its present position as much, at all evento, perhaps more, to 
Engineers as to any other class in the commnnity. In almost 
every other branch oi knowledge we are either equalled or surpassed 
by other nations. In chemistry, for instance, we derive very much 
from our neighbours and aUies the Ctermans ; in natural science, we 
are the debtors of half the Continent ; and in mere mechanical 
ingenuity, I do not know that we are not surpcused by the 
Americana. I have heard it said that an American child has only 
been bom a few minutes, when it looks round its cradle, invents 
itself a new one, and has a patent ont and a company formed for 
working it before it is one year old. (Laughter.) Gentlemen, that 
is a precocity which *[ admit that we do not realize in this country. 
(Renewed laughter.) But in regard to general engineering, I think 
we can carry the palm front all the world. There is not a capital 
in Europe, there is not a corporation, or a great commercial 
undertaking throughout the world, which does not owe more or 
less to English skill and English experience ; and many of tJie 
Iai^;est national undertakings have been planned and entirely 
executed by English Engineers. Of this very important profession 
yours is certainly not the least responsible or the least important 
branch. Corporations everywhere have to deal with growing, 
iucreesing difficulties — difficulties partly consequent upon the 
enormous aggregation d their constituencies, and partly the legacy 
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of past generations, from whoee ignorance and neglect we haTe to 
suffer ; and with those gigantic difficulties we expect yon to cope, 
from them we expect 7011 to rehere us ; and therefote I am snre I 
speak on behalf of the Birmingham Corporation, and I hope on 
behalf of ever; enlightened corporation throughout the kingdom, 
when I say we wish more power to your elbow, and we have hearty 
sympathy with any movement that is calculated to increase your 
influence and improve your position. (Hear, hear.) As regards 
the second object of your Association, that is a matter of some 
delicacy, on which it behoves me to speak vrith reserve. Yon desire, 
as I understand, that the position of your Members should be 
assimilated to that of Poor Law officers and medical officers of 
health. You know better than I do where the shoe pinches, and 
if yon find it necessary in such a vfay to protect your independence, 
you are the best judges. At the same time, you must be aware Uiat 
in all corpoiationa there is very great jealousy of the central power, 
and very considerable objections to anything in the nature of 
(jlovemment interference. I think I may say for the Birmiugham 
Corporation, that since its existence, now for a matter of forty 
years, no prominent officer has ever been dismissed by the Cor- 
poration. (Hear, hear.) I think that speaks well, of course, for 
the ofGcers themselvee, for their fidelity and their ability ; it speaks 
well also for the Corporation, since it shows it is not easily moved 
by gusts of prejudice and passion. (Hear, hear.) At the same 
tune, I think we may congratulate ourselves that our officers are as 
independent as any in the kingdom. In &ct, in the presence of 
my friend, Mr. Till, our Borough Engineer, I am bound to say that 
if I had to settle which was master, I am very much afraid — no, 
not a&aid, I am glad to say (cheers) — that I tlunk the Corporation 
is more dependent upon him than he is upon us. However, I 
think in smaller towns difficnlties may arise which I do not think 
arise in great boroughs like Birmingham. There is one matter to 
which you do not appear to have devoted your attention, much to 
my surprise. An Assodation like this has, to my mind, always very 
much the nature of a trades union, and I thonght the object of 
trades unions was to raise w^es. (Laughter.) Kow, in eJI 
seriousness, I strongly advise yon to direct your attention to that 
branch of the question, because I certainly think that no officers 
have more arduous, more responsible and important duties cast 
npon them than Borough Surveyors and Sanitary Engineers ; and I 
think also that, on the average, they are quite insufBciently remn- 
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nentted. I h&ve before now endeaTOured to impiees my view on 
this matter on persons whom it concerned, and I am not afraid 
pnbliclf to avow my opinion on every occasion. I wonld like 
corporations and locai boards to understand that they may get 
seirvices for any price they please to name, bnt if the price ia too 
low, they will not be worth having when they get them. "Wheth^ 
for these or any other matters that may come within yoni cog- 
nizance, it appears to me that the formation of gocb sn Association 
is a distinct advance and an nnmixed good. I have to coaple with 
this toast the name of yonr President, Mr. Angell, whom I know 
to be the founder of this Association. (Applause.) 

Mr. Anqell, in reply, said : I have to thank yon, Mr. Mayor, 
for the encoun^ement yon have afforded oar Association. Every 
great object is accompli^ied by nnity and organization; but, sir, we 
are not hke many of the organizations — aggreedve. We have 
not yet, as yon kindly suggest, sought a rise of wages. We are 
not a trades union ; bnt the Municipal Engineers of the country 
united together to promote sanitary work, and every kind of 
town improvement. This is our first annual meeting, but we have 
every reason to be satisfied with our success, a success beyond our 
most sanguine expectations. We have been received, recognized, 
and entertained by the various authorities of the country ; we have 
been reported by the local press and the professional journals ; and 
even one of the London daily papers has said of us that we are sn 
institution which Hds &ir to become a power in the country. 
Among our number there cannot foil to be many who have in£>r- 
mation to impart, and others who have errors to correct. This 
interchange of knowledge and comparison of experience must be of 
advantage to the public, and I most sincerely hope the public will 
appreciate it in the way our worthy CbairmaD has so g^ieroosly 
indicated, 1 have to thank the Members of the Assodation very 
much for the position in which they have placed me, and also 
retained me in the coming year ; and 1 have also to thank yon, 
Mr. Mayor and gentlemen, for the kind manner in which yon 
have assodated my name vrith this toast. (Applause.) 

Major-Qeneral Soorr, O.B., proposed, " The Officers of the 
Association," and coupled with the toast the health of Mr. Lemon, 
the Vice-President. 

Mr. liEMON, in reply, thanked the Association on behalf of the 
officers. They desired to assist and obtain protection for their less 
fortunate colleagues in their various appcmtments. His corpoisr- 
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tioD approved of his connectios with the Association, and he agreed 
with tiie Mayor of Birmingham that local goTomment should l>e 
left in the hands of the corporations, who understood local details 
mach hotter than Parhamont. 

Mr. Jacob ga™, "The Medical Officers;" to which Dra. Hnx 
and Wilson replied. 

Mr. Jones proposed, " The Visitors ; " to which Mr. Lawson Tact 
and Coimdllor Monk responded. 

Mr. Till, Borough I^igineer of Birmingham, proposed, " The 
Local Secretaries." He said: Withont the asBistence and Uie 
Ubonrs of the District Secretaries, the meeting would not have been 
the snccees which all acknowledge it to have been. (Hear, hear.) 
I have therefore great pleasure in proposing to yon the health of 
the District Secretaries, coupled with the name of Mr. Fritchard, 
District Secretary for the Midland Conntiee. (Hear, hear.) 

Mr. Pbitchabd, in reply, sidd : The proposer of the toast has 
been pleased to speak in a very flattering manner of the exertions 
made by the District Secretaries of this Association. I can say, sir, 
that it is with feelings of the greatest pleasure that we, the District 
Secretaries, do all that we can to promote the interests of the 
Association. Without wishing to he egotistical, I will say that on 
the District Secretaries a great deal depends es to the success of the 
Association. (Heat, hear.) Our President and our most respected 
and hardworking Secretary reside in the Metropolis ; therefore, in 
the provinces the District Secretaries must really do their share of 
the work to ensure anything like success ; and I may say that the 
meeting we have this day had the pleasnre of attending, and the 
meeting this evening, have given as the greatest satis&LCtion we 
could poBsiHy expect to receive. There are now four District 
Committees of this Association, and I have the honour to he, sir, 
withont offering any offence to my brother Local Secretaries, the 
Secretary of the one first formed. It has been my great pleasnre 
to find in the Midland Gounti^ great sapport ; and it is really a 
great gratification to me that the first annual meeting should have 
been held in Birmingham, the metropolis of the Midlands. We 
commenced with the support of the local authorities ;*the Chairman 
of the Local Board of Leamington first supported us. We rose 
in estimation, and at the Leicester district meeting we had the 
presence of the Mayor. Our success has culminated, sir, in what I 
consider to be the very great honour of having you as our Chairman 
this evening. (Applause.) When we look back to the difficulties 
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we liad to labonr under, aod know that we hare achieved bo great 
a saccees, it gives us every enconragement for the future, and 
repajB ns for all oni efforts. Mr. Till has spoken in kind terms of 
Hhe Secretaries of the Association, and in return I can only say 
that we feel prond to number amongst our Members the name of 
Mr. Till, your Borough Engineer, (Applause.) 

Mr. Yawhbb propoeed " The Ladies," and Mr. Ellice-Clabe 
responded. 

During the evening a ([oartette, consisting of Messrs. FellowB, 
Woodhall, Underwood, and Cfunpi<m, sang appropriate gleee. 
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ANNUAL JIEETING OF THE ASSOCIATION OF 
MUNICIPAL AND SANITARY ENGINEERS 
AND SURVEYORS. 

Held ih tbb Gouson. Ghahbzb, Mods Stbbbe, Bibhinghaii, 
May, 1874. 

SECOND DAY'S PEOOEEDINGS. 

Fbtoat, Mat 29, 1874. 

The proceedinga at the annual meeting of the AssociatioQ of 
Municipal and Sanitary Eagineeis and Snrveyors were resmned on 
Friday, May 29, 1874, in the Council Chamber, Moor Street, 
Birmii^ham ; Mi. Lbwib AnaSLL, President of the Assodation, 
occupied the chair ; and there were also present, the Vice-President, 
Mr. Jahes Leuom, Sontbampton ; Mr. G. Joneb, Ealing. Hon. 
Sec. of the Association^ Mr. E. Pbitohabi), Warwick, Hon. Sec 
for the Midlands; Mr. B. Yawseb, Warrington, Hon. Sec. for the 
Lancashire and Cheshire District; Mr. E. B, Elliob^iabs, 
Bamsgate, Hon. Sec. for Home Countiee ; and also Messrs. W. S. 
Till, Birmingham ; C. Dunboohbe, Kingston-on-Thamee ; F. Abh- 
UBAD, Bristol ; A. M. Fowlbb, Salford ; T. W. Qimndle, Hertford; 
W. H. Whbblbb, Boston; K J. Pubnkli., Coventry; Edwabd 
Bpokhah, Ipswich; Edwabd Monbom, Acton, London; J. N. 
Batlis, Bedditch ; B. H. Valle, Stow-on-the-Wold, Glouces- 
tershire; Geobgb H. Staiton, Eyde, Isle of Wight; K Davet, 
Maidenhead ; John Eobdjson, Ashfon-under-Lyne ; Joshua Caot- 
WBiflHT, Dnkin&eld ; Joseph Mjtchet.i., Hyde ; J. A. Haix, 
Toxteth Park, Liverpool ; A. Combes, Kidderminster ; John 
Banks, Kendal ; G-eobqe Cole, Hereford ; Edwabd Shabuah, 
Wellinghorongh ; E. Bettbiixib, Balsall Heath ; WnuAU Newks, 
Harbome ; Joseph Loblby, Hanley ; Jaues SrAHoiMQ, Garston ; 
John Wood, Sidmouth; John Mabtin, Badford, Nottingham; 
W. A. Bichabdson, Tranmere; J. Watson, Crewe; J. Hildbsd, 
Batley ; H. Gbegeen, Bromley ; Geobge Bisdle, Dewsbory ; 
B. Davidson, Leamington ; W. Batten, Aston Manor, &c. 
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The followmg Tisitois were also present : Mesera. T. C. MsLuas, 
C.E., EeuUwortih ; Chablbs Mabtin, Leicester ; Dr. Andebson, 
Coventry ; T. S, Skelton, London ; W. WHiTTEitSAD, Edmonton ; 
F. G. Obahob, Idierpool; ItoBSBi Millbubh, London; Henby 
Jaoksoh, London ; Josbfh Gabteb, Hereford ; Henbt W. Soott, 
Ealing; Major-Gen. H. Y. B. Soott, G3., Ealing; Gilbbbt E. 
ItEDOBAYB, Great George Street, WeetminBter; Alderman Atebt, 
Birminghajn; Col. AiiTbed Johe8,T.G., Wrexham; J. Wiledtson, 
Sew^ Works, Birmingham; Dr. Wiiaoh, Medical Officer of 
HealUi, Warwickshire. 

The Fbbsidsnt, in opening the proceedings, congiatnlated the 
meeting upon re-assemhling after the interesting day, and the partt- 
cnl&rly pleasant evening Uiey had spent under the presidency of 
the Mayor. That day wonld be specially devoted to the sewage 
question, in the discussion of which non-members were invited to 
take part. He proposed to read a short paper apon the general 
subject of sewage — running over the genosl q^uestion without 
advocating any special view, by way of opening the discosBion. 
He thought it wonld be better to group the papers together and - 
read tJiem at onoe ; and discuss the whole afterwards ; otherwise, if 
they discussed each paper separately, they would have to go over 
the same gronnd several times. He thei^ore proposed that all the 
papers shoold be read, and the discnssion upon them should lollow. 

The Pbesidbkt proceeded to read the following paper. 
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ON THE TREATMENT OF SEWAGE. 

Bt Mb. lewis AN0ELL, PaBsmran or the Asbooiatiok. 

Thb Association of Unnicipal and Sanitary Engineers and Snr- 
Tejrois, composed as it is of the Borough Engineets tmd Town 
Snrreyois (tf England and Wales, cannot fail to take great interest 
in the semtge qn^on: it is the one vexed and uncertain featnrs in 
our practice, a sntgect upon which we are constantly called to 
advise, althon^ really more a q^nestion of chemistry and agricnl' 
tore than of raigineering. 

It occurred to me that others, outside onr nnmher, might instmct 
OB on this subject, or at all events give us, — the responsible advisers 
of the local authoritiee, — the advantc^e of their riewB on the special 
schemes they advocate — hence onr invitation. 

It has been my fortune, in my official capacity, to devote much 
attention to this subject, and I propose, by way of opening the 
discnssicni, briefly to sabmit the conclusions to which my exp^ 
Hence has led me, without going into those details which will neces- 
sarily arise during the discuamon. 

The 8BWAOI quBSdON presents itself under three aspects. The 
sanitary aspect, which is paramount ; the municipal or financial 
aspect, which is important ; and the agricultural aspect, which is 
subsidiary. 

Under the sanitary aspect we are agreed that all excreta Bhonld 
be defecated or removed as soon as produced; that there shall 
be no retention of pollution about our dwellings; but we difl^ 
immediately we discuas the best methods of accomplishing our 
object. 

The great difficnltiee into which we have been brought by the 
general introduction of the water^loset system induce many to desire 
to revert to the primitive cesspool, or tiie more modem midden or 
earth-closet system. Those who have experienced the advantages 
and cleanliness of water-closets will retain them at any cost ^e 
mischief in this direction is irrevocable, and the probabihty is that 
the hydraulic system will, in the end, prevail over the earlb system. 
Middens and eai-th-closets are simple and effective enough in tiieory. 
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bnt they are ooetly, cumbersome, and inconvenient in practice, very 
suitable for country hooaes and Bmall villages, for gaole, barracks, 
and norkbonses, where there is rigid diaciplhie and BapervifdoQ ; bnt 
in large towns the inoonvetuence and cost of cartt^ woold be very 
great. Nor should we escape the cost of sewers ; the earth Bystem 
is not applicable to liquids ; there mnst be a sewerage E^Btem ; pro- 
viffloD most be made for domeetic drainage : some 20 or 80 gaUons 
per head of pollnted water, as well as tbe snr&ce drainage con- 
taining organic matter, most go into the sewers. Sir J. W. Bazal- 
gette stated, some years ago, tliat when Begent Street was paved 
with wood the Bor&ce became so satnrated with ammonia and 
solphnrretted hydrogen itom the road refoae that the exhalations 
tarnished the plate in the silversmiths' shops. At Binningham 
comparatirely few doaetf drain into the sewers, yet thoosanda of 
tons of most offensive matter, the bnlk of which is road-drift, 
acciimnlates io the tanks, and snbjected the corporation to legal 
proceedings. Town drainage, free from doeets, needs purification 
as mnch as sewE^, ther^ore I see very httle advantage in excluding 
fecal matter &om the sewers. The Bivers Pollution Commission 
8a^;6et that if the bonsee of Manchester and Salford were removed, 
the site would be marked by 60,000 cesspools ; and we know the 
sad tale of the death-rate of Salford. The Metropolitan Oommis- 
sionera of Sewers abolished 30,000 cesspools, tJie Metropolitan 
Board completed the work, and Loudon is now the healthiest city 
in the world. 

But in avoiding Scylla have we not fallen into Charybdia ? By 
filling up cesspools we have converted rivers into main sewers, and 
sparkling streams into " elongated cesspools." We have transferred 
the pollution from the land to the water. Granted, and I am inclined 
to think it better that such filth should be diluted and washed 
away, even in our rivets, than have our towns honeycombed with it. 

I remarked yesterday, in my opening address, upon the question 
of river pollution and water supply. I do not Hunk that potable 
water should be derived &om msta which flow throng^ &rmed 
lands and inhabited banks. If the small supply of pure water 
neoeesary for domestic puipoaes were derived &om pure sources, the 
question of standard of purity would be very much simplified, and 
many towns relieved firom impossible oHigations. 

I also had occasion to remark yesterday, that towns have been 
led to expect great things by enthusiastic sanitarians, but some of ns 
have been taught by experience to estimate these matters at tbdr 
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true value. We think it more prudent to escape &om our difSctilties 
in the cheapest possible maimer than to encourage hopes of gain, 
the sanitary element being always our first consideration. 

At present the condition of the sewage qnestion appears to be 
this : On the one hand, practical chemistry suggests artificial com- 
binations and constituent changes by the action of certain agents, 
which are very efi'ective but ruinously costly. On £he other hand. 
Nature invites to her great laboratory, wherein she employs the 
simplest agents to effect all necessary combinations, convetgiona, 
and reprodoctions. The earth, the air, and vegetation c[metly and 
econon^cally effect all we require. 

Laboratory experiments and diemical analyses have proved 
altogether unreliable in practice. We have seen heaps of unsale- 
able manure, and companies asking to be relieved &om their 
obligationfl, bnt in no one case has chemistry shown even an 
approach to commercial success. 

The value of sewage is well known, analytically, in comparison 
with guano as a standard manure. When diluted, as in the ordi- 
nary condition of town drainage, about 1250 tons of liquid sewage 
contains the value of one ton of guano; a hqnid ton of sewage 
contains a fraction over two pennyworth of mfmnrial constituents, 
' ^ths of which are in solution. Hence we have the problem, how to 
recover two pennyworth of ammoniacal salte from 225 gallons of 
water, or the rfsth part of a penny from a gallon. The chemist 
says, " Employ expensive agents, unite the feeble affinities, fix the 
few traces of nitr<^en, fortify it, dry it with costly appliances, and 
invite the fiirmer to pay yon handsomely for it." 

In my district of West Ham, London, with a population of about 
80,000, two of the modem sewage companies have informed ns that 
the cost of treating the sewage by their processes will exceed 
14,O0OZ. per annum for chemicals alone ; from which, we Eire told, 
we may reahze double the value as a manuie ; bat can any respon- 
sible officitd advise the ratepayers to speculate to such an extent? 
Would any representative board listen to snch advice ? Such c<»n- 
panies can only prove their case by undertaking the processes at 
their own risk, and we have already seen the &ilare of some who 
have undertaken the task. We hear of fabulous values of manures ; 
but where are the sales ? This is the municipal and financial 
aspect. 

The first of the long list of sewage patents dates from 1 802, and 
it is now more than a quarter of a century since Mr. Wickstead 
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expended neatly 50,000/. on the Leicester wotke, for the production 
of the celebrated " bricks," the reeolt being a commercial failure. 
More recent companies hare had their day on the Stock Exchange, 
bat veryhttle "irealth" has been made oat of sewage; certainly not 
by the towns which haye been favonred by their operations. 

As Sanitary Engineers we do not depreciate the efforts of 
chemical science ; we intervene no obstacle, we invite co-operation ; 
bnt we cannot be expected to advise our clients to expend taoney in 
a class of experiments which hare hitherto &iled, practically, in 
every form. 

Where a high standard of purity ia not an " absolnte necessity," 
I cannot help expressing the opinion that the original lime process, 
with all its defects, still holds its own as practically sufficient and 
the cheapest. We find all the chemical processes resort to the 
assistance of lime. The analytical results of the lime deposit give a 
greater value than many of the other well-known processes. I have 
recently obtained a lime deposit, which Dr. Yoelcker valuee at 21, 
per ton, of dried powder,'as a "calcareous mannre." Dr. Voelcker 
also valued the lieicester deposit at 15s. 5d. per ton, or an absolute 
gain of lis. 5(2. over the cost of the materials used; while upon lihe 
same ba^ of calculation the other processes either show no gain or 
an absolute loss. But such feeble manorea are practically unsaleable : 
their adulteration or mixture with so much useless matter, and the 
bulk of material to be carted, destroys the theoretical valua It is 
tme the lime process does not purify the effiuent sewage vrater, but 
accordmg to the Eeport of Uie Rivers Pollution Commission it 
removes a lai^er percentage of organic nitrogen than either the 
A B or sulphate process ; that is to say, that Ume removes the 
most polluting properties of sewage in a greater d^ee than the 
other best-known processes investigated by the Commissioners. 

The great difficulty of the lime process, in common with all 
tank processes, is in drying the deposit; it accumulates and 
becomes a nuisance if not disposed of. In open country it may 
be air-dried ; it may be mixed with ashes ; it may be mixed with 
shoddy or wool clipi»nge ; it may be ploughed into the earth ; yon 
may squeeze it in presses ; or you may dry it by artificial heat. 
"Each one of these processes is attended with more or less coat. 
The great object is to get rid of it : its comjdete destruction would 
be cheaper than any manufacture. 

With regard to tiie effluent water, I believe that if the volume of 
the stream into which it is discharged is large relatively to the 
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Tolmne of tiie sewage, and it is oot osed for drinking purposes, the 
lime process is snfficieiit. More than this I cannot say in its faTonr. 
Bnt if we are to comply witb the standards recently pat forth and 
adopted by river couBerTanoies, then, as I said yesterday, I think 
the law should also give scnoe indication of the process which 
meets its requirements. 

We have been officially told that sewage farming does not pay ; 
and the Royal Commissioners have told ns that chemistry holds 
ont no hope. This is the dilemma in which the ratepayer finds 
himself. Can we wonder that he hesitates P 

Absolute parity can only be obtained from I^atare's own de- 
fecator — ^the earth; and more economically than by any known 
chemical or artificial system. The land will absorb, convert, and 
harmlessly store whatever valae sewage may contain. If, there- 
fore, I repeat, abeolnte purity be onr aim, I believe that the 
earth, either by the process of intermittent filtration or by irriga- 
tion, to be the best and cheapest means of attaining it. 

But onr early dreams of profit were altogether illusory. Sewage 
forming has not been so profitable as was expected, bnt it has 
proved the cheapest and most satisfactory method of disposing of 
sewage ; and with more knowledge and greater care may be more 
satisbctory in its commercial results ; at all events, it is the most 
hopeliil process. 

With regard to the agricultural aspect, doubtless in the waste of 
sewi^ there is a great waste of manure, equivalent, Mr. Hope 
has told ns, to the food of 5^ miUi^ms during an entire year. But 
waste is, a relative term ; no economic or theoretical views respecting 
the demands of the farmer are likely to influence the citiz^ nnleas 
it can be proved to be to his own advantage to expend municipal 
rates upon the production of food. 

In these general observations I have simply stated the results 
of my own experience, without adding to your information. Of 
the sewage question it may be said, " What is true is not new, and 
what is new is not true." 
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WHITTHRBAD PROCESS FOR THE THE 

TREATMENT OF SEWAGE. 

Bt Me. F. G. PRANGB. 

I AM here to-day by the conrteona inTitation of yonr Preeideiit, 
sod with tiis penoiasioii vill occupy a few momeDts of time in 
explaining the natnte, and pointing ont what we consider to be the 
advantages, of the Whitthbead Fbocebbib for the pnrifioation and 
utiHzatioD of town sew^. These proceBses hare only lately beei 
brought before the pabUo; bnt they have been the subject of 
investigation in varions laboiatories for two years, and of experi- 
ment, OF rather working on a large scale, with sewi^ of varied 
conditions, for twelve months. I may, therefore, say that any 
statements I shall make are founded not less on scieotiflc investiga- 
tion than on practical experience. 

In nsing the term sevroge I mean the ordinary sewage of water- 
closet towns, not that I am here to advocate one method of dis- 
posing cf excreta against the other, I merely accept the fact that 
the water-closet system, that of getting rid of these matters as 
qnickly as possible, has generally snperseded the cesspool system 
by which they were stored for certain periods of time. It is when 
they are poured down onr sewers, mixed with the various refuse 
and the waste water of our towns, that the Sanitary Engineer has 
to deal with them in the great majority of instances. 

Sanitary science is ob%ed to grapple with the sewage difficulty 
on account of its intimate connection with the h^th of the 
country, because the water supply must of necessity become 
tainted, if every brook and river in our populous districts runs 
black with dye-water, and foul with putreecible matter ; therefore, 
the first duty of the sanitarian to a town is to oleanse and purifi^ 
its sewage, so that it may be turned into a watercourse without 
dangerously contaminating and discolouring it. Certain standards 
of purity have been suggested by a Parliamentary Commission to 
which these towns are required to conform, and the first and primary 
condition to be exacted from a sewage cleansing scheme or process 
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ia that is shonM pnri^ the water sufficiently to come 'witliin the 
prescribed limita of safety. The conmderatiou then IbllowB : Is it 
possible to do this vithont loss or at a trifling expense, or are 
there means by which the valnabte consituents of sewage can be 
80 completely extrsctod and atilized as to make them a source of 
actual profit ? 

There are three systmEifl by whiph the solution of this problem 
has been attempted : irrigation, precipitation, and filtration. By 
the first, the manorial ingredients of sewage are passed into the 
land directiy ; by the second, they are extracted with the view of 
applying them subsequently as a dry mannre. Both of them eim 
at a ntilization of the sewage for the purposes of agriooltnre, and at 
a return to be derived from the improved condition of the land, or 
the sale of a chemical manure. 

Filtration, which is the third system, on ihe other hand, merely 
diangee the condition of the sewage, and is purely destined to 
render it innocuous when discharged into water courses. 

Onr first patent falls into the cat«gorj of precipitation processes, 
and t^ second is a chemical snbetitnte for filtration. 

I would here remark that precipitation and irrigation have been 
qoite Tumecesearily placed in hostile juxta-position. Everybody 
who candidly considers the question must admit that no precipita^ 
tion process is able to extract the fixed ammonia &om solution, and 
that irrigation alone can completely utilize this valuable body ; on 
the other hand, there ia no doubt that in order to irrigate Buccega- 
folly, the suspended and putrescihle matter ought to be removed by 
chemical precsifUtxHon before the eewage is applied to land. Mtare- 
over, it would be an immense boon to the irrigationist, were he able 
in wet weather to dispense with the necessity of over drenching 
his fields, merely in order to purify his sewage. This is especially 
the case in En^and, where the douds usually are merciful enough. 
When precipitation and irrigation can be combined, they should be 
80, in order tu recover the greatest possible amount of value ; but it 
is evident that in the great majority of cases, where large quantities 
of sewage have to be dealt with, irrigation is impossible from want 
of land, while in others the land is not suitable for the purpose. 
A precipitation process which throws off a pure effluent and yields 
a depcisit of value, must therefore, in most casee, be a necessity in 
the utilization of sewaga 

In our endeavours to cope with the great difficulty of the age, 
we have kept two objects oonstantiy in view. First, to produce an 
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effluent below tlie Btmdard of the BiTers Pollution Gonuniasion ; 
and, secondly, to do so with a &ir chance of profit, or at a trifling 
ontla; only. The way to effect thia is to consider the Tarying 
oonditionB of sewage, and not to apply the saine process erery- 
where, as a sort of noatnun. 

Where sewage is rich in nitrogenous matter, sufficiently rich 
to yield a feir proportion of anunoniacal eabetance in the pre- 
cipitates, we propose to treat it carefully by precipitation, to dry 
the resnltant manure, and to tmst to the sale thereof to reconp the 
cost of the pUnt and the diemicals, the efflneut water being either 
passed into a water coarse or profitably turned to irrigation, where 
that is practicable. 

Oni process consists in adding dioalcic phosphate dissolved in 
an aqueous eolation of monocalcio phosphate to the sewage as it 
flows &om the sewers, and, when the whole is well roixed, in adding 
milk of lime in sufficient quantity to precipitate all the phosphates, 
avoiding an excess of lime. 

The reason why we claim a superiority for this method of 
precipitation over others is simply the following : It not only 
precipitates the whole of the suspended matters, bnt it removes 
the organic nitrogen from solution, and therefore yields a manure 
really valuable in ammonia, while the phoephate used contains the 
other base of good manure, namely, phosphoric acid, which is 
entirely recovered, none of it — practically speaking — passing off 
with the effluent water. 

I am aware that the above is a new chemic^ &ct, but that I 
cannot help, although, snch being the case, it baa challenged much 
criticism. A fsict it is, as scores of experiments have joored. 

I give yon a few very simple figures : 

In an experiment on 216,000 gallons of sewage, reported on by 
Mr, Valentin (Dr. Frankland's colleagne), there were in suspen- 
sion 74 '91 lb. of nitn^en, and in solntion 50 "66 lb. We re- 
covered in the mud 99 -77 lb. ; that is to eay, that 25 lb. of nitr<^n 
were taken out of solntion. 

In an experiment conducted for the British Association, all the 
pntrescible nitrogen, or protino compounds, were removed from 
solution. 

On the working of our process daring a fortnight at Laton, Dr. 
Corfield reporte as follovrs: "The organic matter in solntion is 
considerably reduced by the process, so as to be decidedly below the 
standard of purity required by the Rivers Pollntion OcHomissionerB." 
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Dr. Sell (Berlin), after some forty experimeatfi and analysi 
reports : " It is a demonstrated fact that dicalcic phosphate b 
the power of precipitating organic nitrogen." 

Jh. Corfield, in a lectnre delivered to the Chemical Society It 
week, drew attention to the abore aingnlar features, and remark 
that they might be explained by, and explained mntually, some poii 
in physiology hitherto httle understood ; each as, for instance, t 
formation of the well-known clastio Babstance called whalebone, 
body made up of the elements of a nitrogenous body albtimen, w 
phosphate of Ume, such are likewise the cartilages of young anima 

The precipitate which we have obtained has almost inTarial 
contained one per cent, of ammonia to every seven per cent, 
tricalcie phosphate, and it most be obvioos that a manure whii 
embodies these constituents to a sensible degree, must have a an 
stantial valua We have found that in working with much dilut 
sewage we could perfectly well pay our way, by selling the mann 
on the basis of analysis. The precipitat« contains no water 
combination and is easily dried, thus differing from all precipitat 
produced by alnm in its various forms ; when dried it is in itw 
a desicator and can absorb and deoderize many substances, such 
ofial, blood, Ac, which are now only nuisances, although thi 
contain so many ingredientfl valuable to the agriculturist. 

The effluent water is perfectly innocuous and below the standa 
of the Bivers FoUntion Commismoners. I insist upon this as mo 
important, because so many processes have broken down in tb 
particular, and a notion seems to be springing up that the leg 
standard is too high. There is no reason whatever why discobun 
and unwholesome liquids should be allowed to mix with tl 
sources of vniter supply, 

Dicalcic phosphate can he manu&otured in various ways, ai 
there are several English and foreign patents for producing i 
Iiow qualities of phosphates can be used and the necessary con 
pound obtained at a lower price than any othar efficacious prewf 
tant. We are aware that a sort of despair exists on the subject < 
the value of precipitates, but we trust that when the peculiariti 
and the rationale of the Whitthread process are conaidwed, thi 
the value of a manure ctaitaining nearly all the putresciUe nitrog« 
of the sewage treated, and a proportional quantity of phosphor 
acid, cannot be doubted, and will secure the attention of senEdh 
men. 

Of course, towns where all sorts of chemicals are thrown inl 
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the sewers and aa immenBe quantity lA suspended matter is carried 
down in what is scarcely hetter than dye-water, cannot expect to 
nse the sewers as a pnblic convenience for snch purposes without 
paying for it. The country and their neighbonrs will certainly 
require them to again cleanse the water, and pnrificatioD in such 
cases costs money. Where sewage is comparatively undiluted with 
anything but water, the quantity of chemicals required is small 
and the resnltant manure as yaluable ae many guanos. 

When sewage is too poor in manurial matters to render it worth 
treating for the sake of its deposit, we propose to purify it "by 
another very inezpensiTe process which we have patented, the 
rationale of which is easily understood. All know what a power- 
ful disinfectant bleaching powder is. Bleaching powder owes its 
power to chlorine ; when ' chlorine is brought into contact with 
bodies containing hydrc^n as one of their elements, snob as 
ammonia, the chlorine seiz^ hold of the hydrogen to form hydro- 
clone acid, while the nitrogen is set freie. When, however, the 
chlorine is brought into contact with oxidizable bodies in the 
pres^ce of water, no matter whether these bodies are organic or 
ino^anio, they axe oxidized. A fluid like sewage is oxidized by 
chlorine by a process which is identical with burning all the organic 
matters present, except the ammonia, which is decomposed, as I 
have described, while the sulphur compounds which produce the 
most offensive odours are converted into sulphuric acid. 

The compounds we use to effect these changes are some of them 
little known, but the body which we ehall employ most ftequently 
is the tetrachloride of manganese, which evolves in the presence of 
organic matters a large amount of chlorine in its nascent, and thus 
its most energetic, condition. This compound is much cheaper than 
bleaching powder, much more powerful in its action (an excessively 
small quantity effecting the desired purpose), while it does not load 
tiie water with lime salts as bleaching powder does, and it leaves no 
objectional by-products in the effluent 

Of course, the little money expended on this process will not 
yield a return, the precipitate will not be of value, and the effluent 
useless for irrigation ; bat if sewage is devoid of valuable putrescible 
matter, it cannot under any circumBtaUces give a return for treat- 
ment 

I say this quite candidly, there is no use in pretending to obtain 
value in return, when chemical processes analogous to filtration are 
used. The object in such cases is to cleanse the sewage at a cheap 
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Whitthread's process of precipitatioa ; it yields a Tslnable manore, 
and the effluent water is ptirified of all pntreecible and snspended 
matter bo as to satisfy the River Conservators, while at the same 
time it retains the required amoont of ammonia so as to be available 
for irrigation wherever there is land for this pcrpose. Where the 
sewage ia weak and comparatively devoid of manurial matter, there 
employ WMttliread'a second process; it is very inexpensive, 
simply cleansing the sewa^ so aa to render it perfectly harmless 
and fit for admission into any waterconrse. 



n,gti7cdT:G00glc 



( 98 ) 



THE SULPHATE OF ALUMINA PROCESS. 

Bt Db. ANDERSON. 

Dr. Andebson read a paper on the " Snlpliate of Alnmins 
Process," as carried on at GoTentry. As lie had not reduced his 
description to writing he dehvered a rerhal acconut of hia eystem. 
He aaid : It would ti^e me some time to go thioagh the whole pro- 
cees seriaiim ; and as in counection with the sewage question " seeing 
is beliering," those of yon who have any cnrioeity to witness the 
process and see the details I shall be glad to see over at Coventry. 
I will take this opportunity of correcting a few chemical errors, of 
what is generally received and acknowledged to be the chemistry of 
sewage. Mr. Angell read just now a statement about the ammonia 
in solution in sewage. If he wonld kindly read that passage again 
I shall make a few remarks upon it. [Mr. Angell read the sentence 
from his paper, and Dr. Anderson then prot^ed :] The Eivers 
PoUntion Commisaioners have never given any report on my 
process, and I am not particularly uixious that they should. 
Coventry has only been at work lately, and I disbelieve many of 
the Commissioners' statements in toto. Their report as to the 
average analysis of the sewage of towns is totally erroneons, on 
practical grounds. Their average is calculated in this way : a 
definit« quantity — the same quantity, say half a pint — of sew^e 
is collected every hour during twenty-four hours. These half 
pints are mixed together at the end of that time, and a sample of 
that is taken as the average of the sewage. Now, sewi^ varies 
immensely in composition. Oddly enough— reasonably enough, 
when we come to consider the matter — it is foalest when the flow ia 
greatest. Here are some analyses of Coventry sewage which I 
took with a good deal of trouble during one day, the 8th April, of 
this year. I commenced at six o'clock in the morning, and I gauged 
ihe flow every three hours, during fifteen hours of the twenty-four. 
I took a sample of the sewage each time. At six o'clock in the 
morning the flow of sewage was at the rate of 47,500 gallons per 
hour. The free ammonia in it (obtained by boiling it) was 1 ■ 60 
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part in 100,000 ; albuminoid ammonia, ■ 80 part in 100,000 ; 
chlorine, 4 ; total leeidne, 60 ; of wbish 32 were organic, and 28 in- 
organic At nine o'clock in the morning the rate of flow vas 
67,500 gallons per honr. The free ammonia obtained by boiling 
waa 3 ' 20 parts per 100,000 ; albuminoid, 2; chlorine, 6 ; and total 
reeidne, 100; ofwbieh62 were organic, and 38 inorganic. At twelve 
o'clock the total flow was 80,000 gallons per honr. The ammonia 
obtained by boiling was 3 ' 35 ; albuminoid, 3 ' 56 ; chlorine, 1 2 ; and 
residue, 110 ; of which 60 were organic, and 50 ioorganic. And 
so on it goes all thronghont. I want to draw yonr attention to 
this. If we take half-pint samples of each of these analyses and mix 
them together, it would not give the average of the whole, because 
at twelve o'clock the flow is at the rate of 80,000 gallons per hour, 
and the total ammonia 3 '35, whereas at six o'clock in the morning 
the flow is only at the rate of 47 gallons, and does not contain, bulk 
for bulk, half the organic matter. Any deductions as to avert^ 
arrived at for calculations made in this way are totally erroneous ; 
they underrate the fbnlnees of sewage very much. The Boyal 
Commissioners also report as to six-sevenths of the manurial con- 
stituents of sewage being in solution. That statement I do not 
acknowledge. I have never been able to discover more than about 
one-sixth of the actual manurial property of sewage absolutely in 
solution. If yon take raw se^roge, Alter it, and then apply the 
Keesler test, you get only the evidence of about one-sixth of the 
ammonia that actually and truly exists in the sewage. The method 
in which chemists set to work to determine nitrogen is this : a 
given quantity of sewage is taken and mixed with distilled water 
(the parity of which has been previously tested). Then that is 
distilled. In order to distil it a large amount of heat is applied, 
and a good deal of the nitrogenous matter by that heat becomes 
converted into ammonia. But it was not in solution before. 
The nitrogen which was in suspension is converted by heat into 
ammonia, and thus the chemists have brought it into solution. 
It was not in eolation before. Then, subsequently, in order to 
produce a still further decomposition of the nitrogenous material 
which was not converted by heat, he adds materials rich in oxygen 
— and of these none is so rich as permanganate of potaah — so as to 
get a highly alkaline material, and highly rich in oxygen. He 
applies heat again, and produces a farther decomposition of the 
material, and gets odf still more ammonia. This he analyzes, still 
using the same test, and determines the quantity of nitrogen in it. 

H 2 
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Six-seTflnths of the matter he pnts dovn as matter in aolatiou is 
not matter in solutioD, and was never in solution until he made it 
so. I do not beUeve in any bare Uieoretical iadiB or highly 
scientific facts with respect to the sewage question. Yon must not 
look to the aid of the chemists entirely to solve the qoeetion ; yoa 
hare to use the evidence of all those interested as ratepayers, and 
those who represent the ratepayers mnst consnlt the evidence of 
their own seneee, and depend less upon chemista and Eoyal Com- 
missioners than has been the feshion to do np to the present time. 
Any statements which Mr. Angell has so ably made which militate 
against the practical results of the defecation process I should ask 
you to lay on one side until you have an opportunity of judging for 
yourselves by coming over to Coventry and seeing bow it is carried 
on there. [Dr. Anderson was about to sit down when he was 
asked to explain the sulphate of alumina process as carried on at 
Coventry. He setid : ]f ^he material I make nse of is sulphate of 
alumina. It is obtained from treating shale with eolphnric acid. 
The proportions are : 

Alumina (that iM, the wiqnloiide of aliunina) 14' 

Snlphnrio acid 32-70 

Eeaidue (ioeoluble) 43-64 

I«g8 (ooQBialiQg of moistnre and organic mattei principally) 9 ■ 66 

These are parts in a hundred, and that is the matter I make use of. 
I dissolve that and remove (in round numbers) 50 per cent, of it, 
which is the residue. The remainder is in solution, and flovre in a 
state of solution into the sewage as it passeB through a part of the 
works. It is then stirred up by means of an agitator and passes 
on into the lime works. There it receives » small portion of lime. 
Bnt I should like to impress upon yon that Hme is not used as a 
defecator in this process at all. It is simply used to set free the 
alnmina. We use it in small quantities, and not in such quantities 
aa to render the sewage alkaline in excess. I am no Mend of lime 
as a defecator. When it has received both the alumina and lime it 
flows into settling tanks. There it remains. In its passage &om 
the tanks it setUes and deposits a certain amount of mud. Wo 
work each tank for about ten days, when it is swept out into a mud 
chamber, and the mud is then dried in Milbnm's machines, and 
produces manure, the uialysis of which I now submit to you. I ' 
should have stated that before being treated with any of the 
chemiceds, the sewage passes thnragh Latham's extractor, where 
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the tnnTH im ia extracted oontaiiUBg t^ia oompoeition in its nndiied 

state: 

Hoiatare SO'SO 

Oreanio matter 4*-83 

Alkaline and earth; Baits (matter iiuolnUe in bydrochlorie I „ • gn 

lusolnbla ifuitter 2-28 

The organic matter contaitiB nitrogen equal to ammonia 3*40. 

Phosphoric acid exists in vei; small qoautitiea. Here is an 

Einalysis of the CoTOntry manare : 

Moishwe 17'*0 

OKauio matter and mter of oombinatiM) 2990 

Alkalina and earth; nils 22-80 

Inaolnble matter 29'90 

100-00 

OoDtainiug nitrogen eqnal to ammonia > 2-25 

Containing fduMi^tate of lime 8-0 

Another analysis of the manoie gave : 

Holstnre 15-40 

Organie matter, Ao 3I-S0 

Alkaline and earth; Hdtt 19-10 

Insoluble matter Sl-00 

100-00 



Containingat „ _ .. 

OontBining bone i^KMphate B-20 

The cost of the production of that mannre is abont SOs. a ton. 
The effluent is practically clean, and, as conducted at Ooventry, the 
-whole process promises to pay expenses and yield a profit. About 
half the total nitrogen ia removed with suspended matter. Before 
its passage to the rirer, we propose to run the sewage throngh a 
filter-hed, which is not yet completed, hut will he in the course of 
a fortnight 
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SEW AGE FARMING. 

By Colokel JONES, V.C. 

Hatdtq beea for many years interested in the dispoeal of town 
eevaga, and haTiog recently publifihed the reenlts of a practical 
attempt to answei affirmatively the important qoeetion, " Will s 
Sewage Farm pay ? " I ventnre to respond to your invitation to 
ontBiders to join in the discoBEdon at this most important congress. 

It would be saperflaone to enlarge before eaeh an andience as the 
present npon the sins of our generation, in respect to the waste of 
Talnable matter, and the pollution of our rivers, because yon most 
all have seen much of the latter in your respective distrusts, while 
many of you have had opportunities of studying the chemical 
analysis of sewage, and observing the marvellons fertility which 
may be given to the poorest soils by its jtidicious apphcation in 
irrigation, and are thus in a position to appreciate llie value of 
the commodity ho coromonly consigned throagh onr rivers to the 
ocean. 

Nor do I think it necessary to attempt to prove that a sanitary 
object is gained by well-managed sewage irrigation, for that is, 
I think, pretty generally admitted ; bnt the qnestion of how &x the 
returns of a sewage Cam will recoup the addititmal labour and ex- 
pense of GnltiTOtion has long appeared to me to be the leaUy im- 
portant problem. 

I shfJl refer for details to the pamphlet above alluded to, 
pubHshed by Messrs. LcKigmaos, London, and will now, with yonr 
kind permission, pass on to a subject, as I think, intimatoly con- 
nected with profitoble sewage irrigation, and worth the Lcoosideca- 
tion of all Engineers who may be diaiged with the drainage of 
towns. 

The small town of Wrexham, with whoee sewage I have been 
lately operating, is sewered in the ordinary manner with street 
gnllies Euid down-r^t pipes &om the roofs of houses all connected 
with the sewers, and consequently any &11 of rain speedily fills 
the latter, and comee down to my farm mixed with the sewage. 
Overflows or connections irom the sewer to the brook which flows 
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throDgh the faxm, effectually prevent my being OTerbordened by 
excess of liquid at such times orei and above the capacity of the 
tanks through which the sewage flows ; but the orerflow natnially 
de£l«s the crater of the brook, and carries c^ a large quantity of 
sewage matter which would have othervriae come upon my land in 
due cooree. It is easy to see, therefore, that an element of uncer- 
tainty is thus introduced, which must interfere most materially 
with all arrangemehte for applying the sewage to the crops ; and 
that, as the overflow takes place during and after any rainfall, the 
brook, in a climate like oars, i» always liable to exceesive pollutiaD. 

In the case of towns which are obhged to pomp theor sew^ 
there seems to be an additional argument for keeping the eemige 
to itself and altogether I hare come to the condnsion that the 
eeparato system of town drainage is mnch to be deeired. 

I would aak you, gentlemen, to consider how far in the case of 
new works you can introduce two ptpea into the same excavation, 
one for sewage proper and the other for rain-water, instead of one 
intonded to perform the double duty ; and in the case of towns 
already sewered to contrive means of diverting a portion of the 
rain-water, if yon cannot abstract the whole of it, irom the old 
sewers. 

I am told by Ur, Menzies, the purveyor of Windsor Forest, 
that the sewerage of Windsor Castle has been carried out most 
Buccessfnlly on the separato system, at a less expense than would 
have been incurred onder the old syBtom, and that some consider- 
able towns are about to adopt it, if they have not already done so. 
The chairman of the Eton Local BoEud gave evidence the other 
day before a Government inquiry, " that no rain-water reaches the 
aewers of that town, and that there was no overjlow provided." I 
am Bometinies told that artificial flushing of the sewers would be 
required if they were not made liable to natural flushing by raiu- 
taU ; bnt ia not water a cheap article readily applied in such cases ? 
and ia it not better to have tlie flushing under control, so that there 
shall be no overflow, rather than in great gushes, bearing' the 
foulest sewi^ to the rivet ? 

Many urge the expense of a doable set of draina ; bnt they forget 
that the 'pipes for rMn-vrater would ran directly to the natural 
watercourses, and be consequently of short length, while their 
existence would aUow the main sewer to be made much smaller 
than if its aectim had to be calculated Sac the combined duty of 
conveyii^ sewage and laiofaU ; and the ordinarily great length of 
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this main sewer mnst make erery additional inch in its diameter 
the canse of great expense. Bnt when the main sewer is destined 
for the combined dnty, I beliere joar experience will cimfirm the 
statement that the pipe provided is never eqnal to that dnty in all 
weathers, and that orarflows are inTarisbly provided for storm-water. 

Another argument against the separate system consists in the 
alleged unfitness, by reason of imparity, o[ street-water for direct 
adnuBEdon into a river ; and I have had some analyses, by Professor 
Way, of the water from some London streets, quoted against me ; 
bnt when those analyses are compared with those of the fonl 
mixture of street-water and sewage entering the river by the over- 
flows, this argoment must, I think, fall to the ground. 

It is not, I venture to assert, a question of whether the streets 
water is as pure as one could wish, bnt of whether it is not less 
impure in its original state, than after admixture with the fonlest 
sewage. Moreover, Professor Way's analyses affect the street-water 
alone, without dilution by the roof-water which I propose to add to 
it, and which most most materially reduce the proportiou of im- 
purity in the whole ere the storm-water reaches the river. When 
the streets have been washed by the first downpour, there would, 
I think, be bnt a small proportion of imparity during the rest of 
the wet weather, whereas the impurity of the Uqnid discharged by 
overflows must remain more constant during the whole time of 
, th^ action. Professor Yoelcker, too, in bis evidence at the court 
of inquiry above referred to, denies that water passing down the 
streets and running from the roofs of bons^ would contaminate a 
river, and when his attention was called to Professor Way's analysis, 
he rephed, " I have carefully looked into the matter, and I beheve 
the statement to be grossly exa^emted. I do not believe that 
the conservators of any river would object to it." 

It may seem presumptuous te suggest so radical a change of 
system to such experienced Engineers as I see around me ; but your 
free invitation to oat«iders to come forward to-day, leads me to 
hope that you may not altogether despise the expression of my 
experience in dealing with sewage ; and I may remind you that the 
beet instance I know of profitable sewage irrigation, viz. that of 
Mr. Blackburn's Oamp Farm, at Aldershot, is associated with the 
separate system, for I have o&n beard, &om staff cdOcers and 
Engineers at the Camp, of the jealousy with which he would re- 
monstrate, in case of any accidental admission of rain-water into 
the sewers which supply his farm with the genuine article. 
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In the interest, therefore, of sewage irrigation, I would pray 
each and all of yon who may have new drainage works to carry 
oat, to adopt as &r as possible the separate system ; and where 
sewers are already established, as at my own town of Wrexham, 
I do not see why a great part, if not the whole raih&ll, may not 
be sent direct to tiie natural waterconrees at a very small cost ; and 
I ask, in sach cases, what became of yoor rain&ll in bygone years 
before yonr sewers were laid down? It mnst have found its way 
along street gntters to the river somehow or other ; and why can- 
not yon now revert to that old arrangement, keeping year sewers 
to their proper dnty of conveying sewage impure and simple to the 
land which reqnires it ? Snch primitive snr&ce gntters may not 
answer for large towns in the present day, but in smaller ones 
wonld not be objectionable. 

I sh^ now ask you to cansider the seirage slndge difficulty, 
which really gives trouble and dirty work to everyone who has to 
deal with it ; for althongh it can often be allowed to flow on to the 
gronod along with the liquid when the land is lying &llow, or 
between growing crops of cabbages and mangolds, it is generally 
desirable to pass the sewage through some 200 feet length of 
tank, to allow the heavier suspended matter to subside before the 
liqtud is used in irrigation, and the sludge thns deposited mnst he 
taken ont of the tank and disposed of somehow or other. 

It is well known that this sludge parts with the water it contains 
very slowly, and I have found it still retaining nearly 70 per cent. 
of moisture after lying a month or more in a layer 12 or 14 
inches thick on the banks of the tank. 

I have osed a good deal of this sludge on the jtootst portions of 
my {arm, and found its effects superior, weight for weight, to &rm- 
yard manure ; and neighbonring farmers are sufficiently acquainted 
vrith its value to be ready to pnrchaee so mnch as I like to sell 
at abont Ss. per ton, which more than repays the expoise of empty- 
ing the tank. 

Thns, as you vrill observe, I am not really embarrassed by this 
sludge difficulty at Wresham ; but I am sufficiently acqnfunted with 
the natnre of this slimy, offensive looking matter, to appreciate 
the troable and nuisance it mnst create when the sewage of a 
large town like EuTningham has to be dealt vrith ; and I confess 
that it appears appalling when all the sewers of such a vast 
town as this are made to converge to one point, as at Saltney. 

I cannot help thinking, however, that we have been mistaken in 
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thus coDcentratmg the eewage of a populous district to form one 
gigantic noisance at the focns, instead of diBperaiiig the sewage hj 
pipes radiating to all points of the circnmference. 

The natural levels of the neighbonrhood point to coucraitiation 
in the direction in which the sewage can be sent by graTitation in 
the CMS of snull towns ; bat the e^teose of pamjnng a few feet 
would be nothing to such a town as this, and a few milee of extra 
pipes should not be considered, if hj dividing we can conqnei the 
enemy who appears so strong in his concentrated position at 
Saltney. 

I am a&aid that the addition of lime only renders the mass ai 
matter to be dealt with greater than ever ; and unless the whde 
can be profitably converted into cement, one does not see how the 
mass is to be disposed of. 

Within the last month, however, I have become acquainted with 
a new patent plan for dealing with town refuse, whidi looks man 
promising thui any other, except the true one of irrigatiai ; and 
as it is not generally known, although experiments have be«i 
carried on for a few months at Salford, I will take the liberty of 
drawing your attention to this new process, which may, I think, 
prove valuable to many towns in the cases where irrigation is frcnn 
local circumstances impracticable. 

The TJnited Charcoal and Sewage Co., of Market Street, Hao- 
chester, is now bringing out the patent of Heesrs, Boby and 
Gbantery, for the carbonization of street sweepings, and with the 
charcoal thus produced it claims to deodorize ^ecal matter and 
urine collected by the Kochdale pail system &rom a part ol Salford, 
and thus to form a valuable manure. 
' — The Company publishes the following analysis of its manure, 
and is sending out considerable qnantitiee for trial this season ; 

HoUtnre 18880 

Organic matter 26W0 

Beaidoe insoluble in adds 46'810 

PortioQ BOlnbla in adda 12-970 

100-000 

Phosphoric add 0'6150 

Ammonia, bj djatillalioit O'OISS 

Total Ditrogen, by oombnstion 0*5600 

The street sweeinngs are carbonized by pasnng through two 
slowly levolTing cylinders^ situate one over the other in a 
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horizontal poeitioii, o\ex a famoce which nueee the tompBratare 
of the lower oylindei to about 400° Fahrenheit, and the pair of 
cylinders are 9<iid to be capable of producing about 85 tons of 
charcoal per week of seven dikjB, at a cost of lees than 10s. per ton. 
Bnt as another set of apparatus coold be kept working hy the same 
staff of men, the cost might certainly be Tery much diminished if 
the mano&ctore were carried out on a larger scale than has been 
as yet attempted.. 

The amilyras given by the Gompaiiy of the charcoal thns 
prepared resembles that of animal rather than vegetable charcoal, 
and is said to be capaHe of taking up a greater bulk of anmkonia 
than the former, whose porosity is well known to constitute it the 
most perfect deodorizer we can obtain, and thus I conceive that it 
mil be fonnd snperior as a deodorizer to peat or vegetaUe charcoal, 
while it can be made at much less cost than the i^eapest form of 
either of these kinds of charcoal. 

It is, I believe, the theory of sttgar-refiners, that the intimate 
union of phosphate of lime with about 20 per cent, of carbon 
in ftnJTnal charcoal prodnces the best filter, and the silica and other 
matter miied with ordinary street sweepings appear to supply the 
place of phosphate of lime in the charcoal under conaideiation. 

Being stmck with the similarity of the street sweepings used in 
this process at Manchester with the sludge deposited in my tank, 
I sent a portion of the latter to Mr. Boby for analysis, and he 
reports that it (the resulting charcofd) contains carbon in a slightly 
greater proportion than that made &om street sweepings; and 
therefore I conclude that when the sew^e slodge accumnlatee in 
embarrassing quantities, a portion of it might be carbonized and 
mixed with the r^nainder as an absorbent, to dry and c<msolidate 
the rest c^ the sludge, and form a manure mora portable, and 
therefore more saleaHe, than the slndge itself. 
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A DESCRIPTION OF THE PHOSPHATE 

SEWAGE PROCESS. 

Bi PEOFB880E TANKEE, P.O.S. 

Pbofebbob Tassbb eaid : I am under the disadrantage of not 
having been preeent until within & few minates, and, coDfleqnentlj, 
I troBt you will pardon me if I should go ov^ the gronnd alieodj 
touched upon. There appear to be three modee d dealing wiUi 
the sewage of towna, namely, let, direct iirigation alone ; 2nd, 
irrigation aided h j a previous partial ptuificstion of the sewa^ ; and, 
3rdly, precipitation procesaes by whioh the sewage is clarified so as to 
be discharged into the watercourse without filtration. Now it ia 
clear that where yon rely apon irrigatioii alone — valuable aa that 
system is — you have to contend with the accumulation of solid 
matter which vriU depodt in and around the snr&ce vegetaticm, 
causing unhealthy growth, and becoming, in some cases, of an 
ofiensive character. That difficulty is lessened by extending the 
-area which is under action for irrigation pnrposee, consequently, 
where the raw sewage is used, a much wider area is neoeesary thui 
where the sewage has been more or less perfectly cleared ftom solid 
matter by scone previous treatment. The cases are very exoepticnal 
and rare where irrigation, by the use of raw sewage alcme, is a 
profitable speculation. But if you take irrigaticm as a means of 
purifying sewage, after a partial purification has taken place, very 
mnch less area is required, and the vegetation is of a more healthy 
character. As a rule, this combined system is attended with 
greater profit, because lees area is required, and the cUrified sew^e 
can be used more &eely and with less detriment — ^generally without 
any detriment — arimng to vegetation, or to the atmosphere from 
accumulations of putrefactive matter. No local board wants to 
encumber itself needlessly with the trouble and outlay involved in a 
sewage &rm, and, consequently, if the sewage can be purified at a 
small cost by chemical and me<^ianical arrangements, it is manifestly 
a prefeiable course of procedure. After the fecal and waste mattw 
has been precipitated, or otherwise separated, although the efflneot 
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w&ter may be fit to go into any river, yet this mode of dealing with it 
leAves the question entirely open ae to whether it may be desirable 
at any foture time to ntilize this water for irrigation porposes. The 
pointe which have to be attained in working out any precipitation 
process are three, ^'iret, the proceea should in itself be inoffen- 
eire; second, the efflnent water should be within a moderate con- 
serrancy standard ; and third, there should be produced from the 
sewage a marketable material, which shall go far towards repayment 
of the costs of working. In the phosphate sewage process the 
first stage of operation is to use phosphate of alumina which has 
been treated with sulphuric acid so as to bring it into an active 
condition. This prepared phosphate is added to the sewage afl«r it 
has been reduced in strength by the addition of water so as to make 
it intermix readily with the sewage. After four or fire minutes, the 
action of the phosphate of alumina appears to be thoroughly com- 
pleted by ite coagulating the fecal matter in the sewage. Mjiy 
of lime is then added, and this brings down from the clear water, 
which is intermixed with the coagulated matter, the phosphoric and 
organic acids which may be present. After such treatment the 
sewage is passed into settling tanks, constructed so as to enable the 
precipitation to be carried forward in the most perfect manner. 
The extent to which predjatalion takes place in any body of liquor 
is necessarily influenced by the quiet condition of that liquor. If 
a strong current be allowed to disturb any portion of the tank, a 
certain amount of tank space is thereby lost. By a plan of con- 
struction which I recommended to the Phosphate Sewage Company, 
the working power of their precipitating tanks has been trebled, 
and this represents a proportionate economy in the original outlay. 
This arrangement has a further advantage, inasmuch as a constant 
flow through the tanks can be maintained with very little agitation. 
The clarified sewage which runs off from these precipiteting tanks 
is thoroughly cleaj^d from all suspended matter ; but where it is 
required to get the effluent water of a higher purity, it is run 
through s filter-bed, ccmstmcted according to local reqTiirements 
and conditions. The deposit which has been precipitated in the 
tanks is periodically discharged into shallow draining beds, in which 
it rentaiDS until it gets into the condition of clay, when it is 
moulded into bricks, and dried in the air. The character of the 
deposit is one that admits of a retidy sale. 
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THE SEWAGE LIME AND CEMENT PROCESS. 

By Muob-Gkhbbal H. Y. D. SOOTT, C.B. 

The aotdoa taken by tlie Associatioii of Municipal Engineers, in 
making the sewage qnestion tbe most important te&tore of their 
delibeiatioiis, augnrs well for its speedy solntioo ; and I have great 
satis&ction in at once complying with the request of your President, 
that I wonld explain to yon my plan of dealing with sewage 
slndge, by the lime and cement procem. Yonz Preddent's ezertiona 
merit the warmeet support, not only of your own body, bat of all 
who take an interest in sanitary qnestions. 

So lar as I have been able to gather from the papers I have 
heard and from the obeerrations which have fiJlen fiom yonr 
Members, there is more nnanimity of opinion amongst yonr body 
on the bearings of the sewage difficulty than is to be found among 
other eminent aathorities on this subject, and I apprehend that the 
following obeerrations would be generally accepted by yonr Mem- 
bers BS being in the main correct : 

1. Whatever system of dealing with excreta be followed, there 
will be in all Urge towns a Buffioient quantity ctf fouled water to be 
got rid of, to enteil a sewerage system and an oat&U. 

2. In the case of sea-coaat towns the cheapest and most efiScient 
mode of getting nd of sewage water will generally be to take it 
well ont to sea. 

3. For mland towns, althoogh irrigation may sometimes afford 
the cheapest mode of disposing of sewage, and althongh in sandy 
porous soils raw sewage may be at once apphed to the land with 
advantage, yet in the majority of cases where irrigation is resorted 
to, depositing tanks will sometimes be a necessary, and generally 
be an advisable, adjunct to s sewerage system. 

4. Od the other hand, when tuiks are regarded as a main 
element in the purification of sew(^ water, irrigation or filtration 
through earth will always he a beneficial adjimct. No known 
means can purify foul water as well as filtration through earth. 

5. Although for small places provided with depositing tanks 
simple deposition of suspended matters may be a sufficient prepa- 
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ratioii for eertli filtration, some mode of precipitation most be 
resorted to in large towns, both for obbuniug rapid depositioD 
of Bnspeoded matters, and for the aToidance of nnisaace. The 
Select Gonunittee of the Honae of Oommous to inqnire into the 
Birmingham Sewerage Bill, laid it down as an axiom that no 
sewage should " be throton upon land unieas previoudy defecaied 
*n tanks," and by defecation, in this case, precipitation with 
chemicals was obriously intended. 

6. In the generality of large towns in which precipitation most 
be resorted to, the dndge will occasion sehoiiB dilBcnltieB. In 
some instances it m»y be possible to bory it, bnt at a considanble 
outlay. If the option lie between remoring it to a distance iu its 
wet state, or drying it preyions to removal, tlie latter would 
prove the cheaper way of getting rid of it. Sewage aludge, on 
the aTorage, consists of one part of solid matter mingled with nine 
parts cf water; and assuming that the expense of the removal 
of this wet sludge ia 2s. (id. per ton (which is a moderate estimate), 
the cost of the removal of ite solid matter would be II. 5». per ton. 
As the cost of drying and of subsequent removal would not exceed 
one half this sum, the removal of the deposit in the wet state is 
not to be thought of unless it can, as at Saltley, be at once mn 
into the soil, without cartage, and be dug in. 

7. Of all the modes of precipitating sewage which have yet 
been proposed, the lime process is the simplest and the cheapest. 

The following extracts, though the Beport from which they are 
taken was made fifteen years ago, will be found to afford an excel- 
lent r4sum4 of the sewage question, and of the arguments in fovour 
of precipitation by lime : 

" The use of lime to separate the solid matters of sewage is 
founded on the following circumstances : Sevrage of itself, from 
the slimy, glutinous character of the matter Seating in it, and 
from the specific weight of that matter being so nearly the same 
with water, will only separate very imperfectly, and after a length 
of time, into a clear liquid and a solid deposit. The addition of 
lime, however, by t^e chemical changes which it induces, but 
. which we need not here describe, causes a separation of the soUd 
suspended matter in a state of fioccolence, in the same way that 
white of ^g clears coffee or isinglass £nee beer. The result is 
that the sewage rapidly changes its character, separating readily 
into a deposit which foils to the bottom, and a clear liquid. 

" We may at once state our belief, that as tar .as present know- 
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ledge goes, this very simple procees offers as nmcb prospect of 
commeicial advaDtage in respect to the manufactnTe of a solid 
manure from sewage as any patent process that has been proposed. 

" But with reference to the prospect of obtaining any very large 
profit from the treatment of sewage, we see no reason to dissent 
from the view that has been individnally held and promulgated by 
several of our members, that neither the hme process nor any 
other existing method of precipitating sew^e is likely to be 
commercially adrantageous to those who engage in it. We con- 
sider that this is, however, not the light in which the matter should 
be viewed. The great problem is to get rid of sewage, advan- 
tageously to ^;ricnltnre if it may be ; if not, at the least expense 
to the commnnity at large. 

" Thronghont the discussions that have hitherto occurred upon 
this qneetion, the real issoe has been left comparatively in abeyance. 
The primary consideration is not whether the sewage can be nude 
serviceable to agricnltnre, bat whether or not there exists .any 
method which, consistently with a &ir expenditnre of money, 
Mling on those who ought in justice to bear it, will practically 
rid US of the nuisance ami danger attendant upon town sewage. 

" Without going so &r aa to say that the precipitation by lime 
is a perfect success, or that it can in all cases be adopted, we feel 
satisfied that it does to a great extent folfil the purpose fcnr which 
it is employed, so &r, at least, as the purification of rivers is 
concerned. 

"By &F the largest amount of nuisance and danger arising from 
the pollution of rivers by sewage is due to the solid suspended 
matters, which give off noxious effluvia throughout the period of 
their decomposition. 

"T3u8 is especially the case in our tidal rivers, where these 
deposits form ^oals and cover the banks, and at low water offer a 
vast snr&ce of offensiTe matter for the contamination of the air. 
The lime process does effectually remove this solid suspended 
matter, and in so far accomplishes a great and mtmifest good. It 
also destroys the immediate influence of the noxious gases of 
sewage, and althoagh it may be open to the objection of still 
leaving matter capable of further pukelaction in the liquid, we are 
of opnion that wherever this hquid is thrown into a body of water 
conaderably larger than itaelf, no evil results will be practically 
experienced. 

" Our conclusion, then, is that the absence of the means for the 
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direct application of sewage to land, tlie methods of precipitation 
at command do acfcnally offer remedial measures of a very satis- 
&ctor; character. It remaine to consider whether these remedial 
meaanree are within the fair limits to which a town popnlation 
may be taxed for the suppression of the sewage nuisance. 

" We have already stated our belief that, tmlees some new process 
of greater efficiency shonld be discovered, the formation of a solid 
manure from sewage will not be remunerative ; that is to say, that 
the amount realized by the sale of the manure will iaH short of the 
cost of its prodnction. Neither is this to be considered as a 
condition dependent on want of appreciation of the manure, which 
time and better information on the part of the consumer will 
remove; on the contrary, the tendency has been hitherto to put the 
price above the value which a sound acquaintance with the nature 
of manures would attach to it It is even questionable whether, in 
some instances, any money at all would be given for this deposit, 
and in considering the practicability of carrying into effect plans 
for the precipitation of sewage we must be prepared for this 
eventually," 

The Beport is signed — 

"Ebbkx. 
HxNBT Keh Setuoub. 

BOBKBI iUwUHBON. 

J. Thokas Way. 
J. B. Laweb. 
T. SotJTBwooD Smith. 
JoHS SmoN. 
Hbnbv Adstdj. 
" 12, Glreat George Street, Weatminster, 
26ih March, 1858." 

Yonr Premdent, in his report on the West Ham sewage, states hia 
opinion to be decidedly in favour of the use of lime ss the precipitant. 

8. If the for^joing observations are correct, it must obviously 
foUow that towns cannot look to get rid of their sewage excepting 
at a considerable cost to the ratepayers. 

After the precipitate is dried two plans of dispoBing of it are 
available. It may be sold as manure ; or, if lime be used as the 
chief precipitant, it may be homed and be converted into cement 
or agricultural lime. If agricultural lime is required, no other 
precipitant than lime is necessary. If cement is aimed at, any 
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deficiency in the silioious constituents, which ate an eee^itial 
element in bydranlic Cements, is made np by the addition of clay to 
the lime precipitant. 

In the case of the West Ham deposit, Dr. Yoelcker reported 
to the boatd of that place that agriciiltiLral lime derived &om the 
deposit had a Talne of 11 per ton, tn addition to the value of the 
Ume; and the Engineer, Mr. Lewis Angell, reported that the cement 
he had prepared, though not equal to Portland, was apparently a 
good building material. It is true that Dr. Yoelcker also reported 
that the dried slndge was worth 21. per ton, if the brmers conld be 
induced to bny it ; fant, nnfortunately, herein consists the difficulty : 
the iarmerB will not buy it, preferring to purchase guano. In the 
presence of inventors, who are more sanguine than myself on the 
subject of feeble manures finding a market, and are pecuniarily 
intereetfid in their doing so, I should be unwilling to depreciate the 
agricultural value of sewage precipitates ; but to make my own 
argument clear, I am compelled to call attention to the fact that 
though farmers still purchase and appreciate manures having a 
value of 61. or 71. per ton, yet the tendency is more and more in 
the direction of the purchase of high-class manures worth 12£ or 
1321 per ton, and upwards. It is not, therefore, surprising that the 
Leicester deposit should have failed to find a market, nor that 
Mr. Lewis Angell, remembering the Leicester failure, should doubt 
whether the dried West Ham sludge would fetch one tenth part of 
the value which Br. Yoelcker asragned to it. I am not disputing 
the &ct that such deposits have manurial value : I merely assert 
that if a farmer has a haulage of a few miles to his land, it is 
cheaper for him to purdiase guano, than to cart dried sewage 
deposit gratis. The cost of cartage and E^reading more than eat 
up the whole value of the latter. I also maintain, that unless a 
market can be found for the deposit close to the works, a better 
return will be obtained by burning it, and selling it as an agri- 
cultural hme (though the nitrogenous constituents are destroyed 
in the process), thm in selling it as an Organic manure. I>r. 
Yoelcker reported to the West Ham Board that agricultural lime 
prepared from the sewage deposit of that place would have an 
agricultural value, owing to the phosphoric acid it would ctmtain, 
of 11. per ton over and (Aove the vaine of the lime. It is mani- 
fest, therefore, that wherever lime is now carried by the £irmer, it 
would pay him better to carry the sewage lune than ordinary 
lime (^ less than half the agricultural value of the sewage lime. 



n,gti7ccT:C00glc 



TBB BEWAOE UVX AND OEUBNT PROCESS. 115 

In condnding my remarks on .this part of the gneatioii, I may 
call attentioii to the stnmg testimony which has been given by 
learned and practical aathorities on the valae of the cement 
process. I have only to mention the names of Drs. Fiankland, 
Odling, and Yoelcker, amongst chemists, and those of Mr. Thomas 
Hawkfiley and Mr. Bramwell amoDgst Engineeis, who were 
nnanimonsly of opinion that this process was the best which 
Binningham could adopt, to convince yoa that this scheme is 
not a {ancifal theory. It may be difficult withont special tank 
arrangementa to produce Portland cement, bat cement of &ir 
character can be produced, and has been prodaced, at Birmingham 
and elsewhere, withont more precantions than woold be neoee- 
sary on any system of dealing with slndge. 

The chief difficulty in the process, and this is not peculiar to 
the cement process, and applies eqnaUy to the mannfactore of 
manure, is ^e drying of the slndge. We have tried drying 
it on hot iron plates, on porons plates, by Needham and Kite's 
pressing machines, by centri&gal action, and by the applica- 
tion of heat after draioing off as mnch of the water in open 
reservoirs as conld be removed in this manner. The reenlts of 
these experiments have left no doubt on my mind, that the last 
method is by &r the cheapest My bdief is, that whetees the 
cost of drying by pressure is about 1^ per ton of cement made (or 
10s. on the dried depomt) by the method indicated, which is now in 
operation at Saltley, the drying can be effected for one-half of 
this sum. 

With reference to the whole cost of the cement prooess, 1 may 
say that at Birmingham, including drying the slndge by means of 
preesee, grinding the cement under edge runners and sifting it by 
hand (the whole process being conducted, in &ct, on an experimental 
scale), the cost oi production has been 21. 6a. 6d. per ton of 30 or 
31 bushels, and the cement may be aseomed to be worth from Is. 
to la 3d. per bnsheL At the former price sales were made to a 
contractor at Ealii^, of cement made at that place; and he 
WBS prepared to purdiase at this rata all that could be prodnced. 
Up to the present time the whole of the cement prodnced at 
Birmii^ham has been used on the corporation works. Widi 
increased appliances, we hope to produce the cement at Saltley at a 
cost of 1^ 10s. per ton, every expense included, and it is now 
intended to throw the cement into tbe market, to test its commer- 
cial value more thoroughly. 

I 2 
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Before coaolnding this brief sUtement of the cement process, I 
Bbonld ^h to gn&rd myself &om the idea being entertained that 
I put forward the cement process as the panacea for all the diffi- 
culties of the sewage question. This is very lar from being my 
view. I do not even advocate it as a process of cement making 
simply as such. I merely state that lime is the cheapest preci- 
pitant ; that if the deposit is to be sold as manure, the use of 
lime offers the best j4X)spect of a retnm being made for the cost 
of the process ; that when the deposit cannot be disposed of as 
a manore, Hie cheapest plan is to bnm it; and that inasmncb 
as a saleable agricoltural lime or a cement results from the 
boming process, this mode of dealing with the sludge, considered 
without reference to midden towns, will be the least expensive to 
large communities. 

As to the larger question, of the best process of collecting 
and removing excreta, considered from the economical (and even, 
perhaps from the sanitary) point of view, mnch can be said in 
favour of more primitive methods than the water-closet system. 
By your permission, at your next annual meeting, I will explain 
the mode in which I think the sewage of midden towns should 
be disposed of. 

The Pbbsideni said he was sure the Association felt very much 
obliged to the gentlemen who had given them so much information 
as to the various processes which they advocated for dealing with 
sevrage ; he thought they were entitled to their best thanks, which 
he tendered to them on behalf of the Association. 

The snbject was then thrown open to general discussion. 

DISODBBION. 

Mr. MniBUBN said they could all hope that the discussions which 
had taken pkce from time to time amongst the Members of that 
Association and other bodies would help them to extricate the 
vexed question of the utilization of sewage from its present unsatis- 
factory posifdon. A great difficulty with which they had to deal 
was sludge, so as to convert it economically into manure. By the 
process he had to introduce to their notice the difficulty had been 
in a great measnre solved. [Mr. Milbum here described his 
process, which is by heat.] At Corentry, where the machines 
had been tried, the cost of producing dry manure from sludge 
was somewhere about 7g. or 8«. a ton. An average of 3 tons of 
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manure can be produced for Arming purposes with a ton of com- 
mon slack coal. Oue of tlie objects of tbe Town Manure Company 
was to combine liquids with boMb. They wanted tbe liquid for 
the large amount of ammonia that was contained in it, and the 
sohds were used as the base. In Weet Bromwich the system 
had been successfully tried ; and only a week or two ago the 
company sold all the manure they could make at the high price 
of 81. per ton. He believed the Bilston authorities paid the 
company a certain snbeidy, so satisfied were they with the system 
of the company. 

Mr. Leuon (Yice-Fresident) asked what were the financial results 
of the Whitthread process ? 

Mr. FBA2faE said that where they had been working upon thia 
plan the coat of a ton of manure, including the cost and interest 
of the plant, and the cost of pumping and chemicals, was about 
11. 12s. Where there was no pumping to do, and where the 
sewage was not so very filthy as it was where this process was 
adopted, the financial results would be better. The manure baa 
realized SI. a ton, a httle more or less. He did not at all pretend, 
unless in exceptional circumstances, that the precipitation process 
would afibrd a " mine of wealth " to any town that adopted it, but 
it would repay the greater proportion of the expenses connected 
with it. 

In reply to questions, Dr. Anderson stud that the sewage at 
Nuneaton very nearly paid the working expenses, but there was 
heavy pumping to be done there. The average value of the 
manure was about 21. per ton there. The efiQnent vma very 
clear, and cattle would drink it in preference to ordinary water, 
if allowed. 

In reply to questions. Professor Taknbb said that the selling 
value of the manure approaches very closely to the cost. The 
cost of manu&cturing is about il. per ton ; that is, for tbe dried 
niat«riaL There is no difficulty in meeting a variable flow of 
sewage. The supply of phosphate is easily kept under control. 
The phosphate costs about 3^. 58. per ton. We get about 4^ 
per ton for the manure. 

In reply to questions, Col. Jones said he was led to believe by 
the advertisement, when he took the farm, that the population of 
Wrexham was 9000. He had since learned that from three to 
four thousand is tbe outside of those who are connected with 
the sewers, and therefore he did not get the value he might expect 
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bom 9000. He paid for the land, which meaHores eighty-fbnr 
BciaB, 350^ a yeas, aod the sewage is included. The sewage cornea 
direct on to the iana by gravitation. It is carried over the ground 
in the simpleet fashion, by gutters all round. The aubaoil is 

BUld. 

In reply to qtiestiona, General Soott said he believed the cost of 
grinding at Birmingham was 3i. 6(2. per ton. There were about 
36 bushels in a ton, and 2Z. 5s. per ton would be the value of the 
cement produced. His belief was that with a prop^ system of 
drying, th^ should be able to make the cement for 11. 10s. per 
ton. They could nerez expect to make a cement horn semige 
equal to FortUmd cement. There bad been no comparison of 
cements made except in this way : A series of blocks were made 
in Birmingham, and they were pot into water and kept there 
about a month. Alderman Avery and others pat marks upon the 
blocks. There was StaQbrdshire cement ; second Portland, aliaa 
lime cement; Boman cement; in &ct, there were five sorts of 
cement. When the blocks were taken ont and examined, the 
gentlemen agreed in putting " No. 1 " upon the sewi^ cement. 

Mr. FowiAB said that seirage contained a large amount of 
common salt, and it appeared to him that sewage cement would 
therefore be materially affected by the weather. Would the cement 
be suitable for plastering rooms ? 

General Soori said he had a room in his house plastered with 
the cement, and had not found the least dampness arise trom it. 
He was of opinion that the cement would not be affected l^ the 
weather. The question is a somewhat novel one. Of course, there 
may be matters of detail in which improvements might be carried 
out. The only idea that would occur to him in connection with 
the matter is, that the question will not apply to this cement alone, 
but to all cements. In Boman cement there is a certain amount 
of potash, and there is a tendency in it to deliquesce. 

Kr. MoHSON e^qtresaed himself in favour of applying sewage to 
the land. It is absuj^ to say that the sludge which comes from 
the main thorongh&res in Xiondon can be treated as sewi^ and 
made into manure. Wherever there is a stream near a town all 
the snr&oe water should be turned into that stream. Instead of 
deeding with sewage by means of chemicals, or cliemica] apparatus, 
he should pass it through the land. He considered the Ihoe pro- 
cess a mechanical, not a chemical, action. 

Mr. Gkiitdlk could not agree that there is no chemical action in 
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connection with the lime procees. In no case had he found any 
profit derived firom sewage by precipitation, and in very few cases 
from the irrigation procees. Chemists are wrong when they say 
that sewage is a profitable article to deal with ; therefore towns 
mnst be prepared to pay in order to get rid of what is likely to 
become a nuisance to them. He firmly believed in the lime 
process. 

The Vioe-Fbesiiient (Mr. Lemon) thought it was the ftnlt of 
gentlemen who wished to save their boards money, that the settlement 
of the sewage question had been delayed. As a rule, boards were 
waitiiig to see how cheap the thing conld be done, or to see if they 
could get some one to do the work for them. He thought the time 
had arrived when it would be necessary for boards to subsidize 
companies or do the work themselves. He did not think that 
sewage could be made to give a profit except under very exceptional 
circomstances indeed. Birmingham bad done more to elucidate 
this question than any town in England. He had gained much 
valnable information fKtm a report issued by the Sewage Committee, 
and he wished to express his thanks to Alderman Avery and the 
Sewage Committee for the efforts they had made in the elucidation 
of this difficult problem. The scheme which had been prepared 
was the best that could have been drawn np for deahng with the 
question, and he regretted that the Report of the Select Committee 
had been defeated in the House of Commons, In dealing with 
the sewage they should try, if possible, to make a smaU profit, 
or to get enough to pay expenses, ot they must get rid of it as 
cheaply as possible. He thought the only way in which they could 
obtain any profit was by applying it to the land. If precipitation by 
lime were adopted, as at Birmingham, he considered the best way 
to dispose of the sewage sludge was to dig it in. In towns where 
there were 10,000 inhabitants a field of five acres would be large 
enough for the purpose. He disagreed with General Scott as 
to the wisdom of making cement from sewage. He could not 
really see how they conld expect to make a good cement from 
sewage deposit or the washings of the streets. He was an advocate 
for a separate system of drainage for sewage. If the' sttrfitee 
dr^m^ could be put into rivers, what on earth was the good of 
patting it into the sewers, thus increasing the sewage difficulty 7 
The sewage difficulty was enormously increased by the la^ quan- 
tity of sewage water that ran into the sewers. 

Mr. C. Jokes, Hon. Sec., tlionght &e separate system of dealing 
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-nitli the sewage had no donbt itiB adrantages, bat be was not alto- 
gether in &T0I1T of an absolute separate system. He thought the 
rain water &om the roads might be kept from the sewers ; but bo 
fer as the water from the roofe of hooses is coneemed, it would be 
better to allow it to pass into the sewers. If, however, a system of 
flashing coald be obtained by any other than mechanical means, 
all the bettor. Whilst he f^eed in the adTisabihty of haying a 
separate system of drainage, he woold confine the new Byetem to 
the water from the roads, and not include the water from the roo& 
of the houses. In regard to the sewage difficulty, every town 
most he dealt with upon its own peculiar characteristics. He 
could not help referring to an original mode which had been 
suggested for getting rid of the aewt^e dif&colty. It was unique 
in its character. The Standard of that morning contained a 
letter which stated that in a certain town the sewers are at present 
running into the Thames. The Conserrators served a notice on 
the authorities to take the sewage out of the Thames, and they, in 
their turn, served every individual householder with a notice to cut 
off all sewage connection &om the sewer. 

Hr. DuNBOOUBB thought many Engineers present believed that 
the only means of dealing with sewage was by irrigation over a 
large area, or filttuHon over a small area. Corporations and local 
boards must eventually pay a considerable subsidy in any process 
which they may finally adopt. The cheap precipitation process is 
a very good and valuable adjunct to either irrigation or intermit- 
tent filtration, and the companies recently started are entitled to 
great praise for their efforts in that direction, more especially as 
they do not now profess to make a large profit. 

Dr. WiLBDN said it was satisfactory to find that people were 
beginning to discuss the question in a much more temperate 
fashion than had been the case hitherto. It appeared to him that 
the sewage question, like politics, had all along been made too 
much a party question. Tarions systems bad been advocated, and 
the usual course adopted by the advocates had been t« begin by 
vilifying every other system. The consequence had been that a 
great deal of distrust had been - created in the public mind in 
reference to the matter. Many of the processes had been made 
Stock Exchange speculations, and had not therefore been put 
before the public so honestly as they might have been. LooMng 
at the question irom a purely medical point of view, he believed 
the water-carriage system was the best system, and he had no 
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hesitation in recommending the adoption of watei-closets in all 
towns where there was a good water supply. 

Mr. Pbitohabd (Local Secretary, Warwick) said he had found 
great advantage result &om having a duplicate system of sewers. 
At Warwick the snrlace water was partially taken to the river, 
and the work of dealing with the sewage at the ont&ll was 
rendered much easier in consequence. He also spoke in reference 
to the treatment of sewage on Lord Warwick's &rm, and he con- 
tended that it was possible to make a profit from the produce of a 
■ -efwage farm. He also spoke of the WarwiA sewage form ; 
although it did not pay the whole of its expenses, still produce had 
been sold in Birmingham market from small portions of land, 
specially prepared, at the rate of 100/. per acre (gross). He also 
contended tluit there was not any great difficnltpr in dealing with 
the sewage sludge. He advocated precipitation and irrigation, or 
downwEttd intermittent filtration, combined, as the most efiectuai 
method of dealing with the disposal of sewage. 

Mr. BnoKHAH (Ipswich) thought that corporations ought to be 
very careful and consider the matter well before they resolved to 
enter into irrigation schemes of any kind. He did not believe 
there is a single irrigation &rm that can show a satis&ctory 
baknce-sheet. Sewage will do for all kinds of crops if properly 
applied. He had great faith in the purification of sewage by 
filtration through laud, as practised at Merthyr Tydvil. 

The Fkesident, in concluding the discussion, said that many 
important points had been raised, and much valuable information 
ehcited, as to various schemes, and their thanks were due to those 
gentlemen who had accepted their invitation to the conference, and 
taken part in the proceedings. In reply to Dr. Anderson, who 
bsA disputed the statements of the Itoyal Conmiissioners, he could 
only say, if the Doctor spoke with autiiority, we should be deeper 
in the mire than ever ; but if we axe not to believe Royal Gommis- 
sioneis, how are we to believe Dr. Anderson ? Hence the necessity, 
as he had stated yesterday, of some searching and independent 
examination on authority. With regard to the variotts processes 
which had been discussed, no doubt there were good features in 
all, and the requirements of difierent places varied. The chemical 
processes were very costly, and it yet remained to be seen whether 
the values could be recovered. He had seen every process in the 
country, and was satisfied that where absolute purity was required 
they must go to the land. The lime process had many friends, be- 
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oanse it helped m over the stile, and in many instances it vme quite 
as suitable, and very macb cheaper, than other chemical processes. 

With regard to tiie separate system of drunage, he had come to 
the oonclosion, having r^ard to pnrificatioD, that it ia desirable to 
keep ont of the sewers as much water as possible consistently with 
continnonB flow ; ^ very large volnme of water coming to the 
ont&U was one of the difficulties of pnriflcatioQ. 

The general ontcome of the discassion was that, nnder any 
circnmstaneea, towns must not expect, either by chemical means or 
by irrigation, to make any profit It was not the &nlt of Engineers, 
nor the fenlt of the pnblic, that they have been led to expect it : it 
is the fanlt, if any, of the G-ovemment Keports. We all faiow what 
we have read about the *' mine of wealth " and the waste of sewage. 
Having led as into this error, it was the daty of the Government 
to assist OS ont of the difficulty. 



GAS STREET LIGHTING. 

A PAPEB was read upon this subject" by Mr. T. A. Skbltos. He 
referred to tbe great waste of light which attended the preset 
system of lighting the streets. He pointed out that by the use of 
" catoptric " reflectors fixed in a lamp, the light radiating upwards 
would no longer be wasted, neither would it be concentrated below, 
but it would be thrown forward, and .diepersed or concentrated as 
might be required along the usually dark interval between the 
lamps. He illustrated his paper by reference te a specimen of a 
catoptric lamp and diagrams. 

The Yioe-Prestdent said that in High Street, Southampton, sixty 
or seventy of the catoptric lamps had been erected, and the street 
was much better lighted than it was formerly. If corporations 
would reduce the quantity of gas used in the street lamps &om 
5 feet to 4 feet per hour, and adopt the new lamps, about 20 per 
c^t. of the cost would be saved, and the streets would be better 
lighted than at present. 
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At the coudusion of the business of the meeting, the I 
said that he desired, in ths name of the AssociaHon, to esprees their 
hearty thants to the Mayor and Corporation for their kindness in 
placing the Conndl Chunber at tiie disposal of the Associatioa ; 
also to Ald^man Avery (Chairman of the Sewage Committee) for 
the attention he had shown the Members, and for his invitatioD to 
inspect the Birmingham Sewage Works on the next day. 

Alderman Atebt, in reply, said he was snre the Corporation felt 
highly indebted to the Association for their inde&tigable laboois in 
the oanse of sanitary work. 

A cordial vote of thanks was accorded to. Mr, AngeU (Precddeut), 
for his condnct in the chair. 

The FaxsiDEirT, in reply, thanked the Members for the honour 
they had done ^"'"1 in re-electing him President, and for the 
support he had received, not only daring the present meeting, 
bnt on all occasions. He also congratulated the Members upon 
the snccees of the present meeting. It had been s^ at their 
last meding that it would only be a nine days' wonder, and he 
had replied that he never identified himself with a failure. He had 
worked throughout with that feeling, and all tiie Members had 
worked together with a will, especially the District Secretaries, in 
promoting the interests of the Association. Having achieved so 
-much success it was impossible to go back. In thanking them on 
his own hehtdf, he also thought their thanks were due to Mr, 
Pritchard, of Warwick, and to Mr. TiU, the Eorongh Engineer of 
Birmingham, for organizing the local arrangements, which were 
BO satisfactory in every respect. 

Mr. Pbitch&bd and Mr. Till having acknowledged the com- 
pliment, the proceedings terminated. 
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ANNUAL MEETINa OF THE ASSOCIATION OP 
MUNICIPAL AND SANITAEY ENGINEERS 
AND SURVEYORS. 

May, 1874. 

THIRD DAY'S PEOCEEDINGS. 

Visit to the Birmingham Sewage Worlt». 

Oh Satnrday morning, the 30th May, at the invitatioD of Alder- 
man Avery, a munber of the Members of the Aasociatioii paid s 
visit to the Birmingbam Sewage Works and ferm at Saltley. Many 
of the Members, inclading the President, were obliged to leave 
Birmingham at the close of the Second Day's Proceedings ; bat 
in most cases those who -vieie called away had previously inspected 
the works. The following were the gentlemen who formed the 
party : Meiffls E. PBrrcHAED, Warwick (Local Secretary) ; W. S. 
Tnx, Birmingham ; F. Ashueai), Bristol ; T. W. Gbindle, Hert- 
ford ; J. LoBLBY, Hanley ; T. W. Bayim, Eedditch ; B. H. Vau-b, 
Stow-on-the-Wold ; E. Davt, Maidenhead; J. Cabtweight, 
Dnkinfield ; J. Mitchhsll, Hyde ; J. Bobinboii, Ashton-nnder- 
Lyne ; A. Cohbeb, Eidderminster ; J. Banks, Kendal ; G. Cole, 
Hereford; B. Bakeb, Willenhall; J. A. Hall, Toxteth Park, 
Liverpool ; J. Maetih, Eadford, near Notte ; E. Mohson, Acton ; 
E. Bdosbah, Ipswicb ; E, Kiotwoethy, Bamsley ; J. W. Fsbbdat, 
Wednesbury; and J, Wood, Sidmouth. 

On their arrival at the Saltley Wor^ they were received by 
Alderman Aveby and Major-Genraal Scott, C.B. Alderman Avery 
is the Chaimiaa of the Sewage Committee of the Birmingham 
Town Conncil, under whose directions the works at Saltley are 
carried on. Not only did Mr. Avery invite the Association to visit 
the works, bnt he also willingly nndfrtook to act as their gnide, and 
to explain the different processes. As the Sewage Gonunittee have 
made a gigantic, and in several respects a novel effort to deal with 
the sewage difficulty, an effort which, so &r as it has gone, has 
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prored eminently snocee^ol, a deecription of the woiks will be of 
interest. 
-'^ Formerly, the Birmingliam sewage was emptied from the sewers 
into the river Tame, at a point near to the present works, in its 
impure and normal condition. The Tame is an insignificant stream 
scarcely worthy of the name of river, and before it reaches Saltley 
its waters are defiled to a great extent ; so much so that it looks 
little better than on open sewer. In the year 1858, a landed pro- 
prietor occnpying property on the banks of the Tame below Saltley, 
obtained a Chancery injunction gainst the Birmingham Corpora- 
tion, restraining them after the lapse of a certain period from 
pollnting the stream. Insignificant and dirty though the Tame is, 
it flows in the only watercoorse which the Corporation can obtain 
to carry off their saperQuoos water, and the auj^ontiee had to torn 
their minds to the question of clariiyiug the sew^e so as to make 
it fit to enter the river without creating a nniaance. Aa the popu- 
lation of Birmingham is 360,000, and the whole of the sewage of the 
borough, with the exception of a small quantity taken to Smallheath, 
is conveyed to Saltley, it is hardly possible to over-eetimato the mag- 
nitude of the work ihaa left to the care and judgment of the Sewage 
Committee. If the undertaking was hirge, the difficulties to be 
Burmonnted were greator and more formidable. No scheme for the 
disposal of sewage that had been adopted elsewhere seemed snitable 
for a great inland town like Birmingham ; and having no satis- 
fectory precedent to follow, and bat little extraneous assistance to 
guide them, the Committee were in great measure thrown upon 
^eir own lesonreee ; and the result has been the construction of 
the present works. Before entering into details, the mode of opera- 
tion may be summed up as follows : — 1st. Mixing the sewage with 
lime to promoto precipitation ; 2nd. Precipitation in tanks ; 
3rd. Disposal of the sludge by burying it, or digging it into the 
land. The great feature of the system is, the " digging-in " process, 
by which the sludge is completely disposed of and lend^ed in- 
nocuous. 

The St^tley Sewage Works and farm are. situated at some 
distance from the outskirts of the town, and about two and a half 
miles from its centre. The level of the £urm being lower than that 
of the town, the sewage is conveyed to the works by gravitation. 
In ordinary weather the average quantity of sewage brought down 
by the two main sewers is about 12,000,000 gallons per day ; and 
in wet weather this amount is considerably increased, the sewers 
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\ 
haTuig to convey the sor&ce water from the streets, as veil as the 
ofi&conrings of the kitchea, aod the sewage of the water-closet 
The first part of the woiks consists of what may be called the lime 
miU. It stands at the junction of the main seweis, about a quarter 
of a mile above the settling tanks. Here between twelve and 
thirteen tons of lime are daily mixed with the sewage alter having 
been slaked, and diluted with water nntil it has acquired the con- 
siatenc; of cream. On the ground floor of the mill there are two 
steam-engines and pumps'; upstairs there are two lai^e circular 
slaking tubs. The lime is elevated to the tubs by pockets fixed on 
endless leather bands, and the pumps on the ground floor supplying 
them with water. Lime and water axe constantly dropping in 
small qnantitiee, and they are mixed together by a stining apparatus 
tamed round by steam. Near their upper edge the tubs are fitt«d 
with tape by which the lime and water run off into long troughs 
communicating with an opening in the arch of the sewer. Instead 
of falling into the sewage in one stream, the milky-looking sub- 
stance is divided into several jets, and is thus spread over the whole 
Bur&ce of the flowing sewage. The end of the trough crosses the 
sewer at right angles and the jets of milk of lime meet the current. 
The lime is therefore almost at once diSnsed amon^t the whole 
body of sswi^, and long before the tanks are reached the two are 
thorouglJy intermixed. The reason for having the lime-works at 
a distance of a quarter of a mile from tJie tanks is because a canal 
crosses the sewer at this part, by which the lime is brought in 
boats. A» explained by Alderman Avery to the Members of the 
Association, the hme is used for the twofold purpose of accelerating 
precipitation at the tanks, and for deodorizing the deposit. Lime 
does not prevent, but only arrests patre&ction for a limited period, 
a period, however, sufficiently long to enable the sludge to be dried 
and dug in before it can create a nuisance. 

There are two tanks, or rather two series of tanks, through which 
the sewage has to pass before it is fit to flow into the river. In the 
first, whi<;b for the sake of distinction may be called the A tanks, 
the grosser particles of the sludge are deposited ; and in the second, 
■^iich may be designated the B tanks, the finer matters in sus- 
pension are allowed to settle. Taking the two series in their 
natural order we will begin with a description of the A tanks. 
These oomjtrise two tanks of exactly similar construction ; and they 
are used alternately every fortnight, the one being cleaned out while 
the other is filling. The dunensions of each of these tanks are as 
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follows: leDgtli,'340 feet ; breadth, 90 feet ; depth, Taries from 4 to 
10 feet, liie walls of the tanks are constrncted of eolid hriok 
maeonry, and the bottom is paved with bricks. On eme^^ig &om 
the sewei into the A tank, the sewage is seen to be completely 
intermixed with lime. It ^does not flow into the tanks in one 
etream, nor into the bottom of the receptacle ; but is made to flow 
iiom several orifices on a level with the top of the water when the 
tank is fnll, and all of them are in a row at the upper end. At a 
distance of about 100 feet from the orifices of the sewer a partition 
inns across the tank dividing it into two portions. This is intdnded 
to stop commotion of the sewage and thereby facilitate precipitation. 
The heavier matters in anspension iaR to the bottom of the flrst 
division, and the partially-darifi,ed sewage flows over the top of the 
partition into the second and larger division. Here there is httle 
or oo movement in the water, and preci^atation proceeds rapidly. 
Aiotind the inner sides and base of this division there is a low wall 
tftbont a yasd from and parallel with the wall of the tank. This 
wall serves as a weir, and the water, now considerably improved in 
its character, flows in a sheet over it into the channel between it 
and the dde of the tank. From this channel the water is led by a 
conduit to the second or B tanks. 

The B seriea comprises four tanks, each of them being sub- 
divided into four parallel compartments. As yet, only one of these 
tanks has been completed, but the others are in course of construc- 
tion. The two A tanks are ample enough for the purpose of 
precipitating the heavier parts of the sewage ; but three B tanks 
aie necessary to give the partly-clarified water sufficient rest to 
deposit the finer particles. The fourth B tank is requisite, partly 
for use when the flow of sewage is exceptionally large, and partly 
because one of the seri^ will, as a rule, be getting cleaned. Only 
about a third of the sewage at present passes through the one com- 
pleted B tank, the remainder flowing into the river as it leaves the 
A tanks. The B tank already completed is divided into four com- 
partments, lying side by side, each of which is practically a separate 
tank. The compartments are all of the same size, the following 
being their dim^isions : length, 140 feet ; breadth, 45 feet ; depth, 
varies from 8 to 10 feet Along the upper end of the compart- 
ments there is a channel into which the sewage flows &fj»r leaving 
the A tanks. This channel is about a yard in width, and is divided 
from the water in the compartments by iron " shuttles." These 
shuttles are simply a sort of sluice forming one end of each com- 
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partment, aod regulating the inflow of the aewage from the cross 
channel They can be raised np or down at will by a craning 
apparatns, bo that the quantity of water flowing through the tank 
is entirely nnder control The sewage 6ow8 over the top of the 
shuttles into the compartments ; but it is proposed in the remaining 
three B tanks to make it enter at the bottom of the shuttles, it 
being beliered that the commotion of the water will thns be 
reduced to a minimum. The present method, however, is prac- 
tically perfect, there^being so little motion in the tanks that four 
hours are necessary for its passage from one end to the other. The 
effect of giving the water entire rest by raising the shuttles and 
preventing inflow for a few hours has been tried, bat the result was 
practically the same as when the sewage slowly passes through the 
tank. At the opposite end of the compartments the water runs 
over a weir into a channel leading to the river. The principle 
upon which precipitation takes place and the construction of the 
compartments will be beet tmderstood by a familiar illustration. 
Let a common oblong street drinkmg-trongh, having the sides 
raised an inch or two higher than the ends, represent one of the 
compartments. If the ends are movable, and can be raised or 
depressed, the simile is all the nearer to the reahty. Both ends 
should be of the same level. Let the sewage flow over the one end 
of the trough in a broad continuous sheet, as over a river weir, 
and as soon as the water rises to the level of the two ends, commotion 
&om the inflow will cease. The sewage vrill enter over the one 
end and flow out over the other, calmly and quietly, and the great 
bulk of water inside the trough will have full opportunity to deposit 
suspensory matters. 

On leaving the B tank the sew^ water is clear and innocuooB. 
It enters at A tank fllthy, black, and vile ; it goes from the con- 
duit beyond B into the river Tame perfectly clarified, but, of course, 
containing valuable matters in solution which the tanks cannot 
retain. 

The sludge deposited in the tanks is disposed of by digging it 
into the ground — burying it, in short. When it is remembered that 
about 350 tons of sludge are brought down the sewer to the tanks 
daily, and that the same portion of ground will not be need for 
burying purposes more than once in two years, it will be undeiBtood 
that a large area of land vrill be needful. The Saltley &rm con- 
tains ISO acres, all of which is to be utilized for digging-in purposes. 
The A tanks are cleaned out every fortnight^ and the B tanks 
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alternately in abont the same period. Ab soon as one of the. A 
tanks is full, the sewage is turned into the o£her. A few days are 
recoiled to drain the water off the sludge and get it dry enough for 
removal. When ready it is lifted oat of the tank by a bncket 
pomp reeembling a river dredger, worked by steam, lite dredger 
is filed at one mde of the tank and works in a drain cot along the 
bottom of tlie first division, already referred to. This drain is the 
lowest portion of the tank, and the wet sludge fiows to it by gravi- 
tation aided by the operations of the workmen, who, in long legging 
and armed with drags, push it before them from the second division 
towards the dredger. The buckets of the dredger raise the slndge 
to a height of &om 20 to 25 feet above the ground, and empty 
themselves into a rectaagnlar wooden trongh, 2 feet broad and 18 
inches deep. By this trough the sludge is conveyed with ease to 
any part of the form. Being made in movable lengths, which can 
be ftlosely fitted together, the sewage slndge can be carried by them 
as in a channel to any distance. They are snj^rted on wooden 
pillars, and as a long trough is seen stretching to a distant part of 
the &nn, it might be aptly likened to a miniature viaduct. The 
reason of elevating the teoughs to a considerable height above the 
ground is obvious : gravitation can thereby be brought into action, 
and the irregularities of the land, were tlie trougli carried along 
the surface, are avoided. But there is little " flow " in thick sludge, 
consequently it is necessary for men to push it along by a wooden 
piston, fitting the sides and bottom of the trough. The digging-in 
process is thus conducted : The field or portion of the farm to be 
operated upon is stripped of its turf, which, by being built into dykes 
a couple of feet high, forms the walls of square reservoirs 18 or 20 
feet in length and breadth. When thus prepared the ground has a 
honeycombed aspect, the cells or reservoirs being the receptacles of 
the sludge as it issues &om the troughs. As soon as one cell is 
filled, the end of the trough is turned on to another. The sludge 
is left in the cells for three or four days to dry by draining and 
evaporation. As the land itself is, or should be, first well drained, 
the drying process proceeds rapidly. The bulk of the sludge quickly 
diminishes as the water — which when it comes from the tank is 
nine-tenths of the whole bulk — leaves it, and when it has attained 
the consistency of paste it is ready for burial. Along the side of 
the cells a trench is dug by manual labour. Into this a layer of 
the sludge is thrown, and the earth on which this layer rested is 
dug up to the depth of the former trench and cast upon the top of 
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the sludge. A eecoiid layer of sludge is deposited in the bottom of 
the second trench and covered np in the same manner, and so on 
tmtil the whole has been dng in. The whole process merely con- 
sists in making the slodge and the earth on which it rests, to a 
depth of s~ foot or so, change places ; bnt simple as this may seem in 
theory, mach labour is required to carry it into practice. A steam 
plough was once tried to effect the dicing in ; it made a splendid 
trendi to commence with, but when its powers to bory the sludge 
therein were tried, it proved a failure. The sludge, instead of 
quietly dropping into the bottom of the trench and stopping there 
until the soil was laid on the top of it, oozed oat at the top of the 
furrow. From that day onward the plough has been discarded. 
After the sludge has been decently buried, the lumps of earth on 
the Sor&ce are carefully pulverized, and the ground is planted with 
rye grass, cabbages, peas, celery, and various other v^etables, all of 
which grow luxuriantly upon it. Eye grass and cabbages seem to 
be best ^tted for the soil after it has received a Aom of sewage. 
It is intended not to use the same land for digging-in purposee 
more than once every two yeais. The Committee, however, have 
been assured by an eminent chemist that the land may receive a 
dose with safety every year ; bnt inasmuch as a larger quantity 
is buried in the land than he suggested, it has been thought ad- 
visable to give it a rest for two jeais. The whole question is as yet 
problematical, and experience most be the guide of the Committee 
in testing the matter. In turning the sludge over iuto the trench 
a slight odour is emitted, but this is imperceptible at a few yards 
distance, and as soon as it is covered up with the earth all smell 
disappears. Wherever the land has received a dose of sludge, and 
been planted, it loots natural and healthy, and there is every 
likelihood of its being able to take a dr^isitig once in two years. 

Taking the works as a whole, the Sewage Committee have every 
reason to feel proud of them. Crravel walks are formed around 
the tanks, and with the addition of shmbbery (as was suggested by 
a Member of the Association), the; would be more hke pleasore 
grounds than sewage refineries. Compared with what it was pre- 
viously, the sewage form has been immensely improved by the 
presence of the tanks and the manure which has been applied 
to it. 
- The party having carefully examined all the works under the 
guidance of Alderman Avery, was taken in hand by Major-GenOTal 
Scott, who explained the cement process. As his paper is given 
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elsewhere,* it is mmecesBary to advert to it fnrttier than to say that 
the Blndge from the tanks ia dried B%htly hy eTaporatdon, mixed 
with lime, and then thoroughly dried by artificial heat in a kiln, 
and bomt, after which it is gronnd into cement. It is only being 
tried on an experimental m^e, and therefore it wonld hudly be 
fair to speak of the reenlts yet obtained. 

At the cloee of the inspection, Mr. Kall (Toxtetb Park) said the 
Association were greatly indebted to Alderman Arery for the 
troable he bad taken in diowing them over the works, and for the 
oonrtesy he had ^own the ABSociation dturing their stay in 
BirminghanL He thought that Birmingham, by the gigantic ex- 
periments it was making with regard to the disposal of sewage, was 
solving the qaestion to the entire kingdom. It was a shame that 
the town shoidd be left to struggle single-handed in snch a great 
nndertaking, and he thought it would only be right and fair for the 
Government to step in and bear a portion of the cost, seeing that 
the question was of national importance He hoped and believed 
that General Scott would continue his experiments, and that the 
resnlt might be very satisfactory. 

Mr. PnrcoaAitn (Warwick) said he would supplement Mr. Hall's 
r^narks by moving a vote of thanks to Alderman Avery and 
General Scott, for their kindness to the Association. He said it 
would be very remiss <m th^ part if they did not give these 
gentlemen a hearty vote of thanks for the manner ui which they had 
explained the different processes to the Association. He expressed 
the great pleasure and gratification they had experienced in witness- 
ing the admirable results the Sewage Committee had attained, and 
hoped that the town, though b^et on every hand by difSculties of 
no common nature, would struggle through them and bring the 
sevrage question to a successful issue. 

Mr. BuoEHAH (Ipswich) seconded the motion, which was carried 
unanimously. 

Alderman Avebt, in replying, said it was a pleasure to him, as 
the representative of the Corporation, to meet a body of gentlemen 
BO experienced in en^eering matters as the -Members of the Asso- 
ciation, and to afford them pleasure or instruction through the work 
that was being carried on there. He had had great pleasure in 
visiting other tovms to make inquiries relative to drainage, and on 
these occaeioiis he had always found the Members ready to answer 
his qoeetions and exchange ideas upon tia^ most interesting topic, 

• Page 110. 
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Uajor-G«aeial Soon briefly acknowledged the Tote of thfloka, 
after which the party retnmed to Birmingham. 

The Members of the Anociatioii had intended to pay a Ywt to 
the sewage works at Coventry, or to West Bromwich, where Mil- 
biim's drying process is carried on, bnt some time waa necessarily 
spent at Saltley, and several gentlemen havii^ to leave by early 
trains, neither of the projected visits coold be carried out. 

Thos terminated the First Annual Meeting of the Asso(»ation — 
a meeting which was most saecesBfiil in all its festm^. 

The Second Annual Meeting of the Association will be held at 
Manchester, in May, 1875. 
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DISTRICT MEETING AT MANCHESTER. 

A HEBTma of the District Committee for LaQcaehire and Gheehire 
vsB held, by the kind permisaioii of the Mayor, at the Town Hall, 
Manchester, on Saturday, October 4, 1873, The fcdlowing Mem- 
bers of the Associatioa were present : 

J. Q. Ltkdx, Manchester ; A W, MoaAirr, Leeds ; A. M , Fow- 
iBB, Salford; A. Jacob, Barrow-in-FnmeBs ; E. Vawhbr, War- 
rington ; John Eobdjsok, Asbton-nnder-Lyne ; H. Roylb, Hulme ; 
J. Cartwright, Duckinfidld ; J, Proctor, Bolton ; R. Beibrlbt, 
Kewton-in-Makeifield ; F. Suith, Blackbom ; J. Nbwtok, Bow- 
don ; J. Wnsos, Bacnp ; J. Staitdimo, AUeiton and Garston ; J. 
Jaoksoh, Stockport ; J. A Hai.i^ Toxteth Part ; A. G. MoBbaxh, 
Sale ; Hknbt Hall, Waterloo ; Jaues Holland, Witton ; T. 0. 
Tqorbubm, Birkenhead ; W. B. Bryan, Burnley ; J. Wood, Man- 
chester; G. Watson, Crewe. 

Letters pf rdgret for non-attendance were received &om sereral 
Members of the Association. 

Mr. Lynde, City Surveyor, Manchester, having been voted to 
the Chair, the circular convening the Meeting was read, and the 
minutes of the former meeting were read and confirmed. 
It was nnanunonsly resolved : 

" 1. That the Hon. Sec. convey to the Worshipful the Mayor 

of Manchester the nnanimons thanks of this Meeting lor 

his kindness in permitting the nse of a room in the Town 

HaU. 

"2. That the next meeting of this Committee be held in 

Liverpool, on the first Saturday in January next. 
"3. That Messrs. Lynde, Fowler, and Thorbum be a Sub- 
Committee to confer with and assist the Secretary as to the 
arrangements and business of this Committee. 
" 4. That a copy of these proceedings be sent to the Secretary 
of the Association.'' 
It was determined that the meeting in Liverpool should be 
chiefly devoted to reading and discussing papeis on Engineering 
and Scientific subjects. 
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The Members theD proceeded to inspect the Salford Intercepting 
Tunnel Sewer, in course of formation ; they likewise Tiaited the 
Msncheeter Ab&ttmr and Wholesale Meat Markets, the Sanitary 
Dep&t and Stables, and the New Town Hall and the Fire and 
Pohce Stations. 

Before separating, the ananimoas thanks of the Meeting was 
TOted to Mr. Lynde and Mr. Fowler for th^ exertions dnring the 
day, and for their arrangements for the pleasure and convenienoe 
of Uie Membors. 
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DISTBICT MEETING AT LEAMINGTON. 

A MEKriNG of the Midland District Committee was held at Leam- 
ington, OD Saturday, October 25, 1873. Leamiogton was selected 
" as being the most convenient town for the proposed meeting, in 
consequence of the intention to hold the anunal meeting for 1874 
in BirmJDgham," and also to afford the Membera an opportnnity of 
Tisiting the sewage irrigation works at Leamington and Warwick. 

Amongst those present were: Messrs. Lewis Anqell, Presi- 
dent of the Association ; J. Lbhos, Yice-Freradent ; G. Jones, 
Ealing, Hon. Secretary; E. J. Fubnell, Coventry; B. Dayidsok, 
Leamington ; K Pbitohabd, District Secretary, Warwick ; Q. 
HoDeoK, Loughborough ; C. hYSis, 8t«ke-npon- Trent ; W. 
Batten, Aston; E. Clatby, BnriMn-on-Trent ; H. Waikkb, 
Basford, Notts ; T. T. Allen, Stratford-on-A Ton ; J.W.Fbbbday, 
Wednesbury ; E. Vawber, Warrington ; J, Loblex, Hanley ; E. 
BBTTarDai:, Balsall Heath ; Cr. Cole, Hereford ; C. MtruroBD, 
Wisbeach ; B. H. Vallb, 8tow-on-the-Wold ; J, H. PmcocK, 
Northampton ; E. Daty, Maidenhead ; E. Monbon, Acton ; B. 
Bakeb, Willenhall ; J. Hildbeb, Batley ; E. L. Stephens, 
Leicester; J. Btttleb, Wolverhampton; Dr. GxoBax Wilson, 
Medical Officer of Health to the Warwick Union Sanitary 
Authority ; Dr. Baly, Medical Officer of Health to the Leaming- 
ton Local Board ; Mr. C. S. Woods, Sanitary Inspector of the 
Warwick Union Sanitary Authority. 

Mr. Lewis Akgbll, President, occnpied the chair. He said 
that the present gathering was an importont one, because the Mem- 
bers represented large popnlationB, luge industries, and large sani- 
tary requirements, and each one represented a community. Such 
a meeting as the present, and that which had recently been held 
in Manchester, were calculated to be of immense advantage, not only 
to Members themselves, hut also to the respective communities with 
which they were connected. He thot^ht that they might now 
congratulate themselves on the posilion their Association had 
attained, and the interest that was taken in it in different parts of 
the country, and the public attention it already commanded. That, 
however, was not a meeting for congratulation, but for work, and 
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be vonld, thetefoTfl, call npon the Secretaiy to read the programme 
for the day's proceedings. He highly eulogized the exertions made 
by Mr, Fritcbatd, ao.A the aerrieee rendered by him to the Associa- 
tion, and said that, if they had only some half-dozen energetic 
secretaries like Mr, Pritchard, the Association -would soon be a very 
great and decided success. 

SiAiiBTioAL Infobuahon. 
The Pbesident incidentally expreesed an opinion that statistical 
facte were of more Talue than tbeories, and that the Association 
would be of most service by collecting statistical information on 
matters of general interest to Surveyors and Engineers, and famish- 
ing it by circulars to the Tarions Members, He had received a 
communication from Mr. Wheeler (Boston), suggesting the Associa- 
tion should collect statistics on all matters of interest to Town 
Surveyors, and have them printed, and furnish copies of the same 
to all the Members of the Association. This, he pointed out, would 
obviate the necessity of sending out circulars to various Engineers 
whenever information was required, as they would, in the sn^eeted 
statistics, have it ready to hand. 

Mr. FiDOOOE (Northampton) said he was very glad that this 
subject had heen mentioned, becanse he thought one of the principal 
objects of the Association should be to circulate useful and valuable 
statistics amongst the Memhers. Town Surveyors were constantly 
receiving appUcations for information im some particular subject, 
and if the Association were to fiimiah such statistics they wonld be 
ready to hand when wanted, and Members would not bo troubled 
with applications and correspondence. 

Mr. G-. HoDSOK (Loughborough) said that nearly the whole 
of the information applied for by Surveyors wae for the benefit of 
the governing body of their respective towns; and he though^ 
under the oircnmstanoes, the Town Council or Local Board, when 
the information was obtained, should be at the expense of publish- 
ing it, and should furnish a copy to each person who bad assisted 
to contribute the desired information. He had resolved to make it 
a rule not to fiimish inhumation applied for onless a promise was 
given to supply a copy of the statistics when they had been collected 
from the various Surv^ors to whom apphcation was made. Mr. 
Baldwin Latham bad recently done so, and Mr. Pritchard furnished 
the information he obtained with rrapect to the proposed new vrater- 
works at Warwick. The information thus given was most valuable, 
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and was material foi refereooe wlten required. He thought the 
Local Boards of Health should always be at the ezpenae of pnbliah- 
ing snch retoTDs, and that a copy should be famished to each of 
the persons who bad contributed it. 

The Fbesedent remarked that this was a qnestion which would 
shortly come nnder the notice of the Oormcal of the Association, 
and he beheved it would be proposed that the Association should 
collect and pubhsh statistics for the nse of the Members. 

Mr. HoDSON said what he wished to lay stress npon was, that as 
the information they were frequently asked to supply was for the 
benefit of a Town Council or Local Boturd, they shotdd publish the 
retums, and fDmisb a copy to each person who had contributed the 
information. He had nuide it a rule not to fornish any returns, 
onless a promise was ^yen that a copy of the statistics collected 
would be supplied. 

A Membee: Local Boards and Town Councilfl will doubtlees 
show their gratitude by subscribing to the funds of the Association. 

The Members theu proceeded to the JPumpmg Station of the 
Leamington Sewage Works. 
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DESCRIPTION OP THE I^AMINGTON SEWAGE 
PUMPING STATION. 

Bt Mb. ROBEET DAVIDSON, Town Soevbyob. 

The sewage of Lesmington was formerly treated by tlie lime 
process, which did not, however, save the town from an injunction 
in Chancery for polluting the rirer Leam. At this time the Earl 
of Warwick offered to receive the whole of the sewage of the 
district for a tenn of thirty years, and to pay a rental of 450?. per 
annmn. The Board accepted this ofTer, and undertook, in con- 
sideration of this rental, to erect a pnmping station, reeerroir, and 
riong main, and deliv^ the sewage at certain pointa on Lord 
Warwick's estate. 

Whilst these negotiations were pending, the Natdve Quano Com- 
pany asked for and obtained from the Board a concession of the 
sewage works, and the whole of the sewt^ of the town, for the 
purpose of treating it by the A B C procesa This they did for 
two and a half years, relieving the Local Board of all expense iu 
connection with the works np to the 5th of October, 1871, when the 
first pnmping engine was set to work, and the sewage qoestion aa 
regards Leomingtoii was solved. 

The B6w^ is received into a large reservoir, which, with lihe old 
precipitating tonka of the lime process, is capable of containing over 
a million of galloi^ ; it is then conveyed by a cnlvert to the wells 
tmder the pnmping engines. The sew^e is not treated m any 
way, and only passes throngh an iron screen sufficiently close to 
prevent anytliiug pasdug that wonld damage the pnmpa. The 
ordinary dry weather flow of sewage is about 600,000 gallons, in 
twenty-four hours, bnt in wet weather it increases to 1,500,000 
gallons. The population contribnting to this flow is 23,500. 

The engines are of the high pressure, condensing, beam type, 
each of 180 indicated horse-power: there is only one fly-wheel of 
35 tons weight with two cranks, so arranged that the connectuig 
rods of dther eng^e may be conpled to the crank shaft as required ; 
the engines may therefore be worked together tnr independently. 
The cylinders are steam jacketed, 36 inc^ diameter, and 8 feet 
atrokfl. The beams are 32 feet long between centres, and are each 
in two flitches. Each engine works a couple of ram pnmpa^ 26 
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inches in diameter and 5 feet stroke, one on each side of the beam 
oentte. The two pnmpe (A each engine are connected by a deUrery 
pipe, with a capaoions air Tcesel eitiiated below the engine-room 
floor. There ie also a safety TalTO attached to the dehvery pipe, to 
prereot acoidenta. There are three Lancashire boilers, 21 feet long 
by 7 feet diameter, arranged so that the whole or any of them can 
bo Tiaed for supplying steam to the engines. 

The beam floor i» reached by a spiral staircase, which is also 
oomiected to the cylinder paolong stages. There is a powerful 
traTcUing crane capable of lifting the heariest portions of the 
machinery. The governor, like the fly-wheel, is mutual, and can 
be attached to either engine. One engine is capaHe of doing the 
whole work, and the other is kept in r^ierve. Each of the pumps 
stands in ita own well, and the pmnps of each engine are calculated 
to raise 1,500,000 gallons in twelve boors, when the engine is 
workii^ at the rate of 12^ revolutions per minute. The engine* 
hoQse is ventilated by an arrangement on the roo^ and to prevent 
the sewage gas rising &om the wells to the injury of the workmen, 
8 12-inch pipe is inserted through the wall of the bailding under 
the pump-room floor, and carried underground to the chinmey- 
atack, inside of which it is carried up a sufficient hei^t to catch 
the upward draught. By Om means iiie engine-hoose is kept sweet, 
and the sewi^ gas destroyed. 

The sewage is conveyed to Lord Warwick's sewage farm through 
a rising main 20 inches in diameter at the pump end, and 18 inches 
in diameter for the greater part of its length. The main is about 
two and a qnarter miles long, and rises to an altitude of 132 feet 
above the pumping station. The sewage is delivered by eight 
hydrants on the main, situated at various points on the farm, &om 
thence it is conveyed in earthenware pipes and open carriers over 
the land; self-acting air valves are attached to the main at the 
highest points, and waste pipes and sluices at the lowest pomts. 

Communication is kept up between the pumping station and the 
sewage &rm by means of a telegraph of a very simpfe and easily 
understood construction. 

The cost of the various works was — 

£ J. d. 

ED^inefl and boilers 5,383 18 3 

Bmldioga, reeerToir, and oulverto 4, MO 4 6 

Rising miiiD and laying 5,059 2 i 

Telegraph 100 

Inoidentat expenses 756 7 

Total £16,239 12 1 
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The works were designed and carried ont by Mr. B. Dayidson, 
C.E,, the Town Surveyor. 

The working expenses flnctnate with the prioe of coal from 
goo;, to lOOO;. per annnm. 

The Leamington Sewage Paem. 

From the Fomping Station the Members proceeded to Lord 

, Warwick's sewage &mi, aboat 400 acres in extent, bnt a thousand 

acres can easily be brought nnder the irrigation process, if required. 

The land is gravel with mixture of clay, and the sewage ia 
apjdied at the rate of aboat 90,000 gallons to an acre at one time. 
The land receives &om three to twenty such dressings in a year, 
according to crops ; and in winter the sewage is applied principally 
to tilUow land. 

The Members of the Association appeared greatly pleased with 
what tbey saw at the &rm, which is under the able manage- 
ment of Mr. Tough. Captain Fosbery, his Lordship's agent, most 
courteously received the Association. A close inspection was made 
of the land during the process of irrigation and the crops grown. 

The following crops have been Bncceesfully and profitably grown, 
viz., wheat, barley, oats, beans, peas, potatoes, cabbage, mangolds, 
tnmips, parsnips, carrots, onions, strawberries, rhubarb, celery, and 
kohl rabi ; bat the principal crop has been Italian rye grass, for 
which there is a considerable sale in Leamington, and the snrpluB 
is used on the &rm for rearing cattle. The grass is cut as often as 
eight or nine times during the season. There has been no statement 
of accoonts published by Lord Warwick, bnt ibere is no donbt that 
the farm has proved a very profitable concern, and there is equally 
no doubt that the people of Leamington are very well satisfied to 
get rid of their se^n^ at the price. 

Wabwice Sewage Fabh. 
From Lord Warwick's &xm the Association proceeded to the 
sewage out&U of the Warwick Corporation, and afterwards to the 
irrigation farm, of which some particulars were furnished by Mr. 
E. Pritchaed, the Borough Engineer. The sewage of the borough, 
with 11,000 population and 2500 houses, was estimated at 528,000 
gaUtms per day, equivalent to 2357 tons in every four hours. 
There were two engines of 25 horse-power each, and the pump 
made twenty strokes per minute. The rising main was 16 inch^ 
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in diameter, and 1400 yarda in length. The sewage flows over the 
farm by gravitation.. Originally there were only 102 acres, rood, 
17 perches ; bnt an additional 33 acres, 2 roods, i perches had been 
obt^ed. The land was leased firom Lord Dormer, nntil 1887. 
The total cost of the works had been 10,0842. ISe. Id. Some 
very fine sewage products were also seen growing on this &rm. 
The anuoal cost of pnmping is between 500l. and GOOl. The pro- 
ducts were greatly admired l^ the Members, who warmly com- 
mended Mr. Pritchord's management of the works and farm. 

From this farm the Members returned to the Fmnp Eooms, at 
Leamington, which had been placed at the disposal of the Agsocia- 
tioQ. The reading of the following papers was then proceeded with. 
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SANITARY IMPROVEMENTS AT STRATFORD- 
ON-AVON. 

Mb. T. T. Allbw, Borotigh Snrr^or, Btratford-on-Avoii, read 
a paper oa Banitary improTements in that town. Premising that 
the town was well known throngboat Uie dvilized world as the 
birthplace, the home, and the gtave of the bard, he remarked that 
it was a very ancient town, and had been traced to a period of 300 
years before the Norman conqnest ; and it derived its name £mQ 
being on the great North nutd from London to Birmingham, 
which passed straight throngh a wide part of the river Avon, cloae 
to the town. Soon after the paseing of the Pnblic Health Act of 
1848, it was adopted, mainly through the exertions (in the face of 
much opposition) of the late Dr. Thomson, a name well known in 
Leamington, then resident at Stratford-on-Avou. After stating the 
various improvements which had been effected, he mentioned that 
Mr. Knott, the Diatrict Auditor, at the last audit of the Local 
Board accoonts, said that he did not know any town where so many 
improvements (considering the size of the town) had been carried 
out at so moderate an outlay as at Stratford-on-Avon. A very com- 
plete system of sewerage and main draim^ had been carried out, 
and the whole of the private property thronghont the town con- 
nected with the sewers. The 0Titfe.ll sewer at present conveys the 
sewage into the river Avon, at a considerable distance below the 
town, and, as the population was small, this did not cause much 
pollution of the stream. This, however, would not long be con- 
tinued, as the Local Board were anxious to obtain the best infortnar 
tion as te the disposal of the sewage of towns, and the most economi- 
cal and least offensive method of dealing with the matter, on which 
there are so many conflicting and opposite opinions at the present 
time. The attention of the B<»rd had recently been directed to 
the snr&ce repairs of streets, which he considered might well be 
classed as sanitary improvements. Within the past five years the 
Board had newly paved nearly every street in the tewn, and had 
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expended about 5500Z. on' the work. The main streets had the 
footpaths hud mih York stone, and the others with the best of the 
old paving stone and Uue' bricks. The reenlt had been that the 
appearance of the town had been greatly improved, and from 
being one of the ontidiest it was now one of the cleanest in the 
Eingdom. 
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THE DISPOSAL OF SEWAGE— A QUESTION 
FOR LEGISLATION. 

Mb. E. BETTBiDaE, Sorreyor to the Balsall Heath Local Board, 
read the foUowing paper: — The dieposal of sewage, inclnding in 
that tenn, excrements, honse slope, and, in industrial districtB, 
chemical refose from manniactOFieB, is the moat important Banitary 
qnestioD of the day. Many large towns, Local Boards of Health, 
urban and sanitary anthoriti^, are completely at a dead-lock in 
this matter ; and the interest at stake — the well-being of whole 
commnnities — is bo vast that the subject shonld, in my opinion, be 
thoroughly ventilated and dealt with by the Legislature. It is 
not necessary to go far afield for eiamplea of the difficnlty sanitary 
gOTeming bodies are labouring under. Take the case of Bir- 
mingham. It will, probably, be within the knowledge of all that 
the Corporation of Birmingham is, by an injunction of the Court 
of Chancery, forbidden to contaminate the river Tame, into which 
the large system of sewere of the town now debouches ; and we 
also know that, an elaborate and estensive scheme of sewage irriga- 
tion having been defeated in Parliament, the system known, I 
believe, as Gteneral Scott's (that of causing the weightier ingredients 
of the sewage to deposit in tanks by an admixture of lime), is being 
vigorously and thoroughly tested. "Whether this plan will answer 
is not yet determined ; but when we consider that the storm-water 
&om tiie many miles of Birmingham streets has its only outlet 
through the same sewers which convey the' usual flow, it will be 
apparent that no possible system of tanks could catch and retain 
the insoluble sewage matters which would be hurried into and 
through them durmg heavy rainfall. To further illustrate the 
subject, I will instance Balsall Heath, possrasing a Board of Health, 
to which I am Surveyor. The district adjoins Birmingham, com- 
prises an area of about 450 acres, and contains a population rapidly 
increasing (having doubled itself daring the last ten years), and 
numbering at the present time about 15,000. The district is 
divided into two nearly equal parts by the main road from Birming- 
ham to Alcester, called the Moseley Road, which in itself falls 
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y towards Binuingluiin, and is the back-bone, bo to speak — 
the waterahed falling &oni it on either side. BalBall Heath is 
bounded on the western side by the river Lea, which Sows through 
Birmingham and into the Tame ; and into the river Lea the drains, 
snch as the; are, nm on that side of the Moseley Boad. On the 
eastern side the drains run into a feeder of the Warwick Canal, the 
Company of which have obtained an injunction from the Court 
of Chancery to prevent the pollution of their stream. The Board 
has done a great deal to lessen the evil complained of, by keeping 
the clear water, as far as practicable, apart from the sewage, and 
by putting down settling-tanks and a filter-bed^the filtering — 
medinm being gravel) through which the sewage water has to pass. 
Several years ago the Board consulted Mr. John Lawson, C.E., as 
to the drainage of the district, and he gave it as his opinion that 
the natural and proper outlet for our sewers was through Birming- 
ham. On application being made to the Birmingham antborities, 
to allow ns to connect with their drains, we were referred to land- 
owners on the river Tame, who bad then begun to complain of 
Birmingham, and they, as a matter of course, emphatically refused 
to consent to the proposed addition of our sewage to that already 
flowing into the river. Things went on for a few years, and theu 
(last year) came the action on the part of the Warwick Canal 
Company, which we are endeavouring to meet as best we can. 
From the proximity of our district to Birmingham, all the land 
within its boundaries and immediately adjacent nkay be considered 
as building land, and &r too valuable — even if the land-Ml Admitted 
of it — for any system of irrigation, vrithout pumping to a great 
distance, which would be ruinously costly to so smfdl a community. 
Enough has, perhaps, been said to show how completely we are at 
s standstill. The feeling of the Board and of the ratepayers is to 
carry out an efficient system of drainage ; but which are we to 
adopt ? We have no outlet. Our neighbours will not have us at 
any price ; and we are unable to irrigate. I believe I am right in 
saying that scores of other towns and districts are somewhat 
similarly situated. Surely this is a matter for Government to take 
in hand ; and my object now is to ask the opinion of this meeting 
as to the desirability of memoralizing the Imperial Authority on 
the subject, suggesting that commissions be appointed to examine 
into such cases as I have described, to advise the local bodies 
what course to take, and to authorize tbeir carrying out the 
necessary works, I imagine that any recommendation coming irom 
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this AsBOciatioii of MnnicipEd and Sanitary Engineers and Snr- 
Teyors, as a body, would liaye weight with tte Govermnent ; and I 
fe^ sure that we, as Sanitary Engineers, conid not bestir oorselvee 
in a. more important and beneficial way than by calling the atteii- 
tion of Goremment to the matter, urging the appointment of 
Gommis^ns to report on the disposal of sewage in Tarions dis- 
tricts; and that GoTemment itself, by deaUng authoritatiTely 
with the Bnbject, wonld earn the gratitude of this and all fatuie 
generatbns. 
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THE SEPARATE SYSTEM OF DRAINAGE. 

Br Mb. E. MONSON, Subvbyob to thb Aoton Local Boabd. 

Mr. Momsoit gave a descriptioa of the works defogned and 
carried oqt by him at Halstead, in Essex, where the sar&ce 
water, being kept entirely &ee from sewage, was discharged into 
the Mill Head, while the house draimige was conveyed in small 
drains to s point beyond the town, to be afterwards dealt with. 
The plan of the wor^ was that of the separate system and back 
drainage, the sewers being coterminous with the water supply, 
sluice valves being placed at the ends of the water mains, and the 
whole of the sewers being dodied hy the discharge of water for 
cleansing the water mains, or from a pond adjacent. The old 
sewers, after being cleansed, repaired, and reconstmcted, where 
necessary, were osed for the most part for aar&oe drainage, which 
included street drainage in most cases, land drainage, storm- water, 
and springs. For the sewage, almost entirely new lines of pipe- 
sewers were Ifud, which also received the rain&ll Srcaa houses and 
yards. The sizes of the sewers were calculated according to the 
square of their diameters, so that by no possibility could those 
in the lower part of the town be required to do more than that of 
which they were fully capable, and the least indination given to 
taij of them was I in 273. Great attention was paid to flashing. 
The main sewer in Head Street commenced at Faynter' s Fond, at 
the top of the hill, and this pond flashed the greater part of the 
system, The lower portion conld be flushed from the Mill Head if 
required. In this system the sewage, from its entry into the 
sewers to its discharge, continued to flow on so that it had no time 
to decompose and liberate noxious gases, and the formation of 
sewage gas was prevented to a considerable extent by keeping the 
sewers free from deposit, by keeping down the temperature of the 
seweie, by flushing and by ventilation. The branch sewers were 
flushed 1:^ the water mains, which communicated with the sewers 
in the following manner. Sluice valves were placed at the ends of 
the mains, and when the sluice valves were raised to cleanse the 
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maiiia it; flnsLed the sewers. In the neighbourhood of London 
this water would be discharged npon the surface of the street, 
washing it away. In other cases it was arranged to flush the 
sewer from the hydrants with the fire^ngine hose, and private 
drains conld also be cleansed by the same means. There were 
the OBtial manholes and inspection shafts ; and the sewers were 
ventilated by means of the raiu-'trater pipes, properly jointed, 
and carried up to the roofe of the houses at places where 
the gases would not Be discharged into the bedrooms. He stated 
that the compensation paid to owners was only at the rate of 
9d. per rod ; that there was uo objection to back drainage on the 
part of the owners, becanse, being less costly, it was to th^ 
advantf^e, and that there were only two or three ckims for 
owners' compensation. The total length of new sewers was 5900 
yards, and the cost 1500/. The execution of the works cleansed 
the Mill Head, situated in the centre of the town, which had 
previously been a constant nuisance, and restored all streams 
and watercourses to their original purity. The water which 
would otherwise have been contaminated with sewage, was pre- 
served fit for domestic or manuiacturing purposes, and being 
conveyed to the Mill Head, was utilized to supply the river and 
drive the milL The back drainage was most efficient, a short 
length of pipe sufficed for a connection, and the dt^ns being 
kept outside of the houses, there was no necessity for long 
lengths of drainage pipes under the floors. The sewage was 
reduced in bulk, and was, therefore, more constant in quantity, 
more convenient for treatment, and, in ite concentrated form, more 
valuable for irrigatioD. The advantage of the separate system was 
that it combined efficiency vrith economy, and vras especially appli- 
cable to country towns, although, with suitable modifications, it 
might have been applied to the Metropolis, which would have 
materially reduced the first cost for main drainage, and saved a 
large annual outhiy for pumping water that ought to have been 
conveyed at once to the river without being contaminated with 
sewage. The system, as modified at Halstead, was to separate 
the sewage from the lainfall, not the rain&ll from the semige, and 
the works conveyed the water to the river, and prepared the 
sewage for the land. Although Halstead was an agricultural 
district, and there was not a superabundance of manure, there did ■ 
not appear to be any great wish on the part of the farmers or 
landowners whose land was near the sewage outfell te employ the 
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sewi^e for the purpose of irrigation or improving their land. — 
Mr. MoDSon, in the latter part of his paper, argued that the 
method of utilizing sewage by irrigation iJone was inaufGcient, 
and that in connection with irrigatian there should be works which 
stould be used when there is a large amount of rainfall and the 
land was satorated with water, so that the &rmer might not 
be compelled to pour the sewage apon his land when it does not 
require it. Ee urged that the sewage should in no case be used 
raw ; that the insoluble elements should be removed ; md that the 
sewage should in some caaee be -chemically prepared before being 
applied to certain crops ; that the supply to the farmer shonld be 
intermittent ; that the rainfell should be, as far as possible, kept 
separate &om the sewage ; that each larm should hare its own 
manure tank, so that the scientific &rmer could add any chemical 
to it that the soil or crop might require, and be able to neutralize 
or precipitate what he might find to be injurious, or liberate any 
element, or restore any property that might have been lost by 
chemical combination whilst passing through the sewers. 

As so much tune had been occupied in inspecting the farms 
earliex in the day, there was none left for discussing the papers. 

The pBEsiDEirr made a few general remarks. The disposal of 
town sewage was a most pressing and vesed question. There had 
been a litUe too much enthusiasm respecting the subject The 
advocates of the various systems had too often seen no good in any 
other principle than that to which they had pledged themselves. 
The public had been told that in sewage there was a mine of 
wealth, and towns had been led to expect great things and much 
profit from the disposal of sewage. That was a mistake, and more 
sober views must prevail. The first consideration in connection 
with such matters was the getting rid of a nuisance. Cleanliness, 
comfort, and health were of much more importance than local 
rates, or the question of profit and loss. If they could get any- 
thing out of sewage, well and good; but the old proverb was 
applicable to sewage, " Ton cannot expect to make a silk purse out 
of a sow's ear." Analysis showed that the outside manurial value 
of a ton of liquid sewage was twopence. More could not be got 
out unless it was first put into it. If expensive manipulation 
and costly chemicals were employed, he did not think there would 
be any other result than disappointment and loss. The various 
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chemical syatems before the pTibhc had, for the most part, been 
stock-jobbing concflros, and thus their value had been lost, some of 
them having been entirely ^rrecked on the Stock Exchange. Profit 
and loBB was a purely local qneetian, and depended on local circnm- 
stancee. Ss vaa bonnd to confees, nsiiig his knowledge and 
ezperieuoe as an Engineer, and his common sense as a citizen, that 
there was nothing which had hitherto proved so efficient a disin- 
fectant as the earth. If the circumstances were &Toiirable, there 
was no better way of utiliziBg sewage than irrigation. Members 
must guard against beiug possessed with one idea. Because irriga- 
tion was good and proper in one place, it did not follow that it was 
the only system. Various chemical systems bad been propounded : 
some were in abeyance, and others in incubation. The Association 
was not pledged to irrigation. It might be, as Mr. Monson had 
suggested, that a tank or chemical system, combined with irriga- 
tion, would be of great service. It was not the right Qaog in all 
cases — ^be hardly thought it was the right thing in any case — to 
put raw sewage on the land. Sach a course had given rise to the 
observations of Dr. Bmee and others, as to the poisoning of crops 
and land. The separate system must be adopted, if the sewage was 
to be disposed of by any c' 



The thanks of the meeting were tendered to the local authorities 
for the use of the Fnmp Boom, and to Mr. Fritchaid for his exer- 
tions as District Secretary. 

The Members then dined tc^ether at the Crown Hotel, 
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DISTRICT MEETING AT LIVERPOOL. 

0« Satniday, Jan. 3, 1874, a meeting of the District Committee 
for Laneaahire and Cheshire in connection -with the above Aasocia- 
tion was held at the Town Hall, Liyerpool. There were present — 
Mr. J. Lehon, Sonthamptou (Tice-President of the Association), id 
the chait; Meesrs. T. G. Thobbubn, Birkenhead; A. M. Fottlbb, 
Salford; J. G-. Ltnde, Manchester; G. F. De4con, Liverpool; 
K. BaiBtu^ET, !Newton-in-Maker£eld ; J. A. Hall, Tozteth Park, 
Livetpool ; W. A. Bichabdbon, Tranmere ; Jameb SiAimma, 
Gaiston; H. Boyle, Manchester; S. Kelsall, Stretford; J. Lobi.ey, 
Hanley; H. S. Aspinwall, Macclesfield; J, Jackson, Stockport; 
J. D. Simpson, Buiton ; W. Crabtbeb, Southport ; H. Hall, 
Waterloo; A. Jacob, Barrow-in-Fumess ; Edwaed Fbitchabd, 
Warwick; J. Peootor, Bolton; A. W. Mokakt, Leeds; J. Oaht- 
WEiGHT, Duckinfield; J. Wimon, Bacop; G-. Watson, Crewe; 
E. guiTH, Oawestry; J. Nbwton, Mancheeter; J. Kobdjbon, Ash- 
ton-nnder-Lyne ; J, Habtley, Lancaster ; Jas. Holland, Witton ; 
W. H. Clemmey, Bootle ; W. B. Beyan, Burnley ; J. Or. Holt, 
Manchester ; W. Kelly, West Derby ; E. Tawseb (District Secre- 
tary), Warrington ; and Dr. Vaohke, Medical Officer of Health, 
Birkenhead, as a visiter. 

The circular convening the meeting was read, and the nunutee 
of the previona meeting confirmed. 

The Mebsey Tunnel. 
Mr. Sides, horn the office of Mr. Bnmleee (Engineer te the 
tminel in course of constmction between Liverpool and Birken- 
head), attended with plane and sections, and explained the chief 
features in connection with the undertaking. He said there 
would be two distinct tnnnels, each tunnel having a diameter of 
15 feet, and supported by six courses of brickwork built against 
the red sandstone rock. Between the tunnels there would be a 
space of 10 feet of rock, and the up and down hnee would merge 
into one at the shore ends. Beneath the tunnels, and about mid-i 
way between them, there would be a subway of 5 feet diameter, 
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for the purpose of leading the water to two pumping shafts. The 
sh&ft on ihe Birkenhead side had been driven about 90 feet deep. 
Yery httle water waa fbnnd nntil a depth of 45 feet was reached, 
and the qTiantity now being pumped was 7000 gallons per honr, 
which was done easily with a Tangye's six-inch pump. The nhaS, 
had already reached the level of the tunnel, and there was rock all 
the way through. The boring would be performed with a diamond 
drill, the work going on sunaltaneonaly at each end. The tmmel 
would be a little over three quarters of a mile &om shore to shore, 
and the giadi^t 1 in 37. With regard to ventilation, Mr. 
Brunleee thought that as the trains would always run in one 
direction, and would nearly fill the tunnel, they would carry witli 
them a column of air sufficient to secure ample ventilation. If 
not, it would be easy to fit to the tender a large diaphragm which 
would drive the column of impure air before it, and drag the 
column of fresh air after it. 

Mr. Yawseb prop(»ed, and Mr. Fowleb seconded, a vote of 
thanks to Mr. Brunloes and Mr. Sides for the use of the plans and 
the information furnished to the Members of the Association. 

Mr. Sides, in reply, said it had afforded him much pleasure, and 
he would be happy to give any further information to any gentle- 
man present who might wish to communicate with him on the 
guliiect. 

Mi. Deacon (Borough and Water Engineer for Livrapool) 
said it was desirable, before the Members present proceeded 
on their tour of inspection, to give them some idea of the use 
of the water meter, upon which he would read a paper. The 
object of the meter was to register on a diagram the absolute 
quantity and rate in gallons, per hour, passing through the meter 
at any instant, and at all instants of time, for a whole week. In 
other vrords, the entire quantity for an entire week would be re- 
corded on one diagram. The essential difference between this 
meter and others waa, that in ordinary meters they had the 
quantity of water between the two times when observations were 
taken, whereas in this meter, the exact quantity passing through 
it at any given moment was recorded. Its osefulnees in detecting 
waste was obvious, because they had the mftTiTnnm as well as the 
miniTnmn leadings, correepondii^ to the different times of the day 
and night. In one district where the motor had been put up, the 
quanti^ of water which passed through a four-inch main during 
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the night waa 3600 gallons per hour, but it had now been reduced to 
700 gallons per honr — a bad condition of tbinge certainly, but 
remarkably good compared with what it was. Having explained 
the conatruction of the meter and its mode of working (which will 
be found detailed in the paper), Mr. Deacon banded round, for in- 
spectioD, some diagrams showing the resnlt of a series of observa- 
tions taken on several socceesive days. 

The Members then proceeded to carry ont the progratmne pre- 
viously arranged, and which it was intended should include an 
examination of the Liverpool and Birkeidiead tramway systems ; 
the Mersey Tonnel; the method of street formations recently 
adopted in Liverpool ; the new water meter ; and visits to the river 
approaches and the Central Station. The weather was, however, 
most nnpropitioos, and had the effect of modifying the arrange- 
ments so far as a visit to Birkenhead was concerned. Mr. Deacon 
accompanied the party to Tithebam Street, where a water meter 
was at work attached to one of the mains, and the principle 
npon which it worked having been explained, the party proceeded 
- to the Hotham Street Corporation Waterworks. Here a water 
tank had been erected, having a glass gange and graduated scale 
showing the exact quantity of water contained in the tank. The 
water main was above the sur&ce of the ground, so as to facilitate 
examination. The experiment was conducted by Mr. Deacon 
first regulating the indicator upon one of the lines of the diagram, 
and the tap in the main having been turned, and the vrater kept 
flowing for three minutes, it was found that it registered at the 
rat« of 2190 gallons per honr, the exact quantity passing through 
the pipes, as recorded by the gauge, being 2200 gallons. The 
discrepancy, however, was satis&ctorily accounted for by the tact 
of the indicator not having been set exactly upon the line. 
Mr. Deacon said not a drop of water could pass through the main 
(a four-inch one) without being recorded, and the meter would 
register np to 5000 gallons per hour, the variation between the 
gauge and diagram being not more than one per cent. A man 
and a boy could attend to fifty meters in the course of the day. 
It took abont five minutes to take off the diagram, place another 
upon the cylinder, and adjust the indicator. About half an hour 
was spent in examining the meter, fmd the tests were regarded as 
most satisfactory, the instrument being most sensitive to the 
slightest alteration in the flow of water. 



n,gti7cdT:G00glc 



DI8TBI0T MEBTlNa AT LIVBBPOOL. 



fiAJiELAOH Street Station. 
The party next proceeded to the new Central Railway Stati(m, 
in Eanelagh Street. On tlie way Mr. Deaoon pointed oat a, length 
of Yal de Travels asplialte footway which had just been completed, 
and which had every appearance of a good job. The csrriage-road 
at this point was laid with Femmenioawr sets in concrete. Arrived 
at the Central Station, which is in conrse of completion, the party 
were met by the Besident Engineer, Mi. Mokton, who gave Bome 
particnlars relative to the construction of the station. The roof 
is 65 feet high and 160 feet span. It covers seven lines of rail, 
three single platforms and a donble one, the length of each being 
about 700 feet The ribs are 55 feet apart, with a tie rod beneath 
each, BO arranged as to rdieve the roof of imdne pressure caused 
by an accumulation of snow, and allowing for contraction and 
expanmon. The roof is farther strengthened by purlins between 
the ribs, and the appearance of the work is extremely light and 
elegant. The station will be completed in the course of a month, 
and is intended to be used for passenger traffic only, the Bruns- 
wick Station being kept for goods traffic. 

The Naw Eiveb Appboaohes. 

The new river approaches on the north side of the Mersey are 
now in conrse of construction between the Prince's and George's 
Docks. Mr. T. C. THoaBOmr, Town Surveyor, of Birkenhead, in 
the absence of Mr. Lyster, the Dock Engineer, took the party 
in charge, and explained the nature of the work which was going 
forward. The approaches consist of an immense pontoon floating 
bridge, whidi will rest on a stone incline at low water, and float at 
high water. When completed it will greatly feeilitate the traffic 
between Liverpool and Birkenhead, and it is expected that the 
work will take twelve months to finish. 

The party then retained to the Town Hall, when the following 
papers were read. 



n,gti7cdT:G00glc 



( 157 ) 



WASTE OF WATER AND CONSTANT 
SERVICE. 

Bt Mb. G. p. deacon, BcmocaH and Water Enqiheeb, 

LiVEBFOOL. 

In the following paper I propose to state, fiist, vhat appear to 
me to be tte indncemeutfi to nuderiake Bystematically the pre- 
Tention of waste ; next, my experience as to the working of the 
district waste-water meter system ; and jl will begin by submitting 
to yon the three following propositions, which have failed in gaining 
nniversal acceptance, owing principally, as I beliere, to the snp^- 
Edal manner in which the subject has been considered : 

Propoaitfon 1. — The prevention of waste of water, or, in other words, 
the coDBermtion of all water not actAally required for domeetio or 
mannfactnring pnrpoees, is or ma; be aooompanied by vast sanitary 
benefits, orisiiig from the more efficient action of existing drains, as 
well as from the dryness of the snbsoil of dwellings. 

PropoBition 2. — The prevention of waste by ttie sfstem hereafter 
described is practicable, and, apart from all sanitary considerations, 
it is by far the most economiiHil mode that can be resorted to for 
increasing the available water supply, while it will always diminish 
the working expenses in cases of supply by pumping &om wells. 

Corollary. — Towns and districts at present supplied on the inter- 
mittent system, when the total supply is more than snf^ent to meet 
the neceesitiee of the people, whicb is the cose when more than ten or 
fifteen g^ons per head per day are taken for domestic purposes, may 
obtain constant supply, acoomponied by a surplus of water or by a 
corresponding reduction in the working expenses of the enpply. ~) 

With respect to the first proportion, that the preventioa of 
waste is or may be accompanied by vast sanitary bcxiefits, arising 
ftcon the more efficient actkin of existing drains, as well as &om the 
dryness of the subsoil of dwellings, I would call attention to the 
very prevalent notion that a town cannot have too much water, and 
that all the water which can be passed into the mains should, if 
possible, be given to it, as it is conducive to cleanlioess, and aa the 
sewers reijnire it. The prevention of waste is asenmed to be 
equivalent to stinting the supply, when in reality it may bare the 
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oontr&ry effect. Take the common case of a town demanding 25 
gallons per head per day for domestic pnrpoees. Now 10 gallons 
per head per day is probably the maximum qnantity actually used 
for such purposes. Of the remaining 15 gallons a large proportion 
ia lost by defectire ppee and fittmgs and by misuse, and flows down 
a few isolated dnuns to the sewers. Bnt the mftTinniTn waste dne 
to this canse considerably exceeds tlie average, and it exists where 
the pressure on the mains is greatest, yiz. in the lower parts of the 
town, so that the greater part of such waste water enters the sewers 
near their ontMls, where it is useless ; while at their upper ends, 
where water is most required, the- supply to the sewers from this 
canse is trifling. Among the sewers of a town many are or ought 
to be permanently self-cleansing, and without entering upon the 
consideration of the various circumstances which conduce to so 
desirable a condition, I may say that all sewers which are not self- 
cleansing, with the reasons why they are not self-cleansing, should 
be systematically tabolat^d, and if want of water is .the cause — 
which is certainly not always, and, I think, not usually so — the 
cure is very simple when you have a surplus of water, formerly 
^ntst«d, to use for this most b^e£cial purpose. 

Imagine the influence on a single system of sewers, if only a 
quarter of a gallon per head per day of the population whose drains 
&11 into it were used for flushing that system. I will give, as an 
example, a single existing case, and in most towns there are many 
cases more striking. The sewer system to which I refer carries 
away the refuse of 52,000 persons. There are in it about 250 
dead ends of branch sewers, of which probably 100 require artificial 
flushing to keep them absolutely free from deposit. A quarter of 
a gallon per h^ per day will give 4000 gallons for each of those 
sewer em^ every month, a quantity which, whether flushing direct 
from the mains, or the tank system, which is by &r the best, be 
adopted, is more than ought ever to be used. It would, in short, fill 
a 3 ft. by 1 ft. 10 in. sewer to the crown for 145 feet of its length. 

But the private drains also require flushing. It is certain that 
the dribble of waste wat«r will never flush them ; the small pipes of 
ordinary water-closets kept running all night will never do it ; bat 
the regulating cistern delivering its two gallons through a 1 4-inch 
pipe will do it most efiectually, and that cistern wilt help you 
greatly in your work. Of course, there are other private drains, but 
the dribble of waste water, if it exists, is no advantage to them. 

I have spoken pi the proportion of the lost, 15 gallons due to 



n,gti7cdT:C00glc 



WASTE or WATER AND OOKBTANT SEBVIOl!. 159 

defective flttings and misnae, tuid I now come to the remainder of 
that quantity which leaks from innmnerable defects in pnbhc and 
prirate Beirica pipee. This water sinks into the subeoil ; it renders 
health; soils n^ealih; ; it makes the honsee damp, and certainly 
militates against the cleanlinesB of the lower orders. Bat its infla- 
ence for harm does not end here. Fart of it reaches the sewers, 
and even though it may get into them, it can only do so by 
damaging the brickwork and mortar. 

The second proposition and its corollary is to the effect that the 
prevention of waste by the system hereafter described is practicable, 
and that it is, apart from all sanitary considerations, by far the 
most economical mode which can be resorted to for increasing the 
available water sapply, and that it will always diminish the working 
expenses in cases of sapply by pnmping from wells ; while towns 
and districts at present supplied on the intermittent system, when 
the total supply is more tiian sufficient to meet the necessities of 
tiie people, which is the case when more than 10 to 15 gallons 
per head per day are taken for domestic purposes, may obtehi con- 
stant supply, accompanied by a snrpIoB of water, or by a corre- 
sponding reduction in the working expenses of the supply. 

I think I may satisfy yon as to the truth of this statement by 
giving an example of the cost of the work in a district of Liverpool, 
where, although the consumption was 20 per cent, below the average 
before the prevention of waste nnder tiie new system was com- 
menced, the pipee being very old required in a great number of 
instances to be entirely renewed. Add to this the fact that the 
corporation relaid at thdr own cost all defective private service 
pipes not within the dwellings, and you can understand that I have 
good groTinds for saying that while the saving was a minimum, the 
coet was a maximum. 

The district in question contains 31,000 persons ; the saving of 
water between former constant and present constent supply was 
21-'S8 gallons per head per day, and between former intermitt^it 
and pr^ent constant 7*42 gallons per head per day ; and the saving 
of water between former and present constant service was obtained 
at a cost to the corpcnration of less than a farthing per 1000 
gallons. In districts containing a better class of property the 
saving is often greater, while the work to be performed in obtaining 
that saving is far less. When we consider this in connection with 
the actual cost of water when obtained &om other sources, we must 
admit the last proposition as an established fact. 



n,gti7cdT:C00gic 



160 TTASTE OP WATER AKD COMaTAKT SKBTICB. 

The inducements to nndertske syBtom&tically the preventioD of 
waste hATe been laid before you in wbat appear to me thmr meet 
striking aspects. Bnt to those who have tt^en op the subject in 
practice many other important featnres, which I am onable to con- 
sider in a short paper, suggest themselves, I will, therefore, at 
once desonbe to you the method by which the preyention of waste 
and restoration of constant service is being rapidly carried on in 
Liverpool. 

I believe a suggestion to place meters upon water mains has 
been made in former times; but it remained for Mr. J. H. Wtlson, 
the Chairman of the Liverpool Water Committee, to propose the 
systematio adoption of the plan, and to see it carried ont with the 
most complete success, and with results &r snrpassing anything 
that could be anticipated. 

The system I now practice and the reasons for it may be better 
explained if I premise that the piston meters at first used, and 
which were placed upon the 3- and 4-inch service mains, indicated 
the necessity for obtaining not merely the total cousnmptioD for 
the '24 hours, bnt the minimum consnmptba during the night, 
and, if possible, the coustimption at short intervals during the 
whole 24 honrs. It is evident that snch results could only be 
obtained &om the ordinary meters by constantly watching and 
even counting the strokes. A short experience of the system, not- 
withstanding ite great success, showed the enormous advant^ee 
which would accrue from the use of a meter so arranged as to draw 
a diagram representing graphically the exact quantity of water 
flowing through any main at every instant during the 24 honrs. 
The great cost and wear and tear of all meters which I haver tried 
was an addition^ incentive in my endeavours to produce such an 
instrument. 
l~~" The best form of the waste-water meter may be described as 
i follows : It consiste essentially of a vertical tube lined with brass, 
and equal in diameter at the upper end — where it is connected 
vrith the inlet from the main — to the diameter of that nuun, but 
larger at ite lower end. In the tube is a horizontal disc of the 
same diameter as the main, with a vertical spindle on the centre 
of ite upper face, from the end of which the disc is hung by a fine 
wire passing into the dry chamber above, "through a brass gland. 
This wire is connected above with a counter balance weight, which, 
when the water is at rest, retains the disc at the top of the tube, 
which it completely fills. 
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It is obvious, then, that if w&ter is caused to flow throngli the 
iastrnment, the disc will find somewhere in the tnbe a portion 
which it will retain until the velocity of the water changes. The 
lower end of the conical tube being ahoat double the area of the 
main, no obstraction to the flow can take place, each as mtist 
necesearily be the case in all piston meters, while the motion for 
any given increment of velocity near the top, or place of minimnm 
flow, can be made eqnal to, or even greater tbfm, that due to an 
eqnal increment at the bottom or point of maximum flow, so that 
its senaitiveness is not diminished at low velocities — s feature 
which is unattainable in any meters conBtnict«d on the turbine or 

' analogous principles. 

^-"'^lu order to ensnre the absence of any friction sufficiently great 
to prevent the disc and wire from reaching the eiact point at 
which they would stand if perfectly free during the continuance of 
each paxticulai velocity, I found it desirable to abandon the use of 
a stuffing box, properly so called, and to substitute a single brass 
gland, the hole in which fite the wire accurately, but not tightly. 
This wire being an alloy of iridium and platinum, maintains its 
condition for any length of time, and the small quantity of water 
which oozes past it is allowed to drain away. TTie almost absolute 
accuracy and freedom with which the meter acts have been proved by 
the strictest teats. The vertical motions of the wire are registered 
by a pencil, connected with it, on a drum revolving once in twenty- 
four hours, the paper on which can easily be removed at any time, 
and replaced by a sheet with horizontal lines, each of which 
corresponds with the height at which the pencil stands when the 
nnmber of gallons per hour marked upon the line is equal to the 
quantity passing through the meter. The essential peculiarity then 
of the waste-water meter is that it registers on paper the exact 
quantity of water passing at every instant, and the exact time and 
rate at which that quantity changes. The meter is fixed close to 
the cnrb, just beneath the footpath. A single length of the main is 
removed, and a loop formed to it by two double elbow pipes. 
Access to the drum and clock is easily obtained, by simply lifting 
the parapet cover and opening the inner hd. 

I will now as shortly as possible describe the process of detecting 
the various kinds of waste, and the system to be ultimately adopted 
in order fo prevent its recorrence. A' district (of about 2500 
persons) sapphed by a 3- or ^rinch main having been chosen, a 
waste-water meter is placed upon that main, and diagrams are 
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taken for & few days before the conditioii of supply is disturbed. If 
stopcocks onteide all pr^xtisee do not exiat, they aie at ooee fixed 
under the footway on every service pipe ; uid, at the same time, a 
day inspector calls at each tenement and fills Tip a suitable form. 
Besides giving much information with reepect to the fittings, the 
forms afford, m connection with the digrams already taken, the 
means oi tabnlating the iwrmal condition of the snpply, as in the 
first three lines of Uie following form. 

Example of fism med to reoord iDrormation ixaitaii>ed on waste-wktar motet 



Btreet, Dialriot No. — 

PopuktioQ — Da; ocovpa&tB 863 

Day taid aight occnpantt 1,110 

Total 1.87S 











ToUlOmramp. 


iBgUtouperbaapud*, 






ATenge 


AT«n«B 














itXoon. 


IJL 


Oct*, 5* 1878 


80,183-2 


58-4 


56-4 


.. 5.6.t » 




59-5 


52-44 




81, 418 -9 


59-7 




:29;8o;i ;; :: :: :: 




54-1 




85,698-6 


26-0 






28,252-0 


20-5 


15 



i Filing stopcock 



frqd SmidAj ruoniiwc. 



t Nornul (mdltloii of dtatricL 



dlitrict tn L1t«p»1 in 



u «ith vUcli Om 



In this form coltunn i, headed " Average fiom 1 to 5 A.M.," con- 
tains information peculiar to the waste-water meter of the greatest 
value. The result of deducting any one of the figures in it from the 
correqxmding one in column 3, headed " Average for the 24 hours," 
is generally found to be about equal to the actual quantity of water 
used. Thus, from the 4th to the 5th October, 8 gaUons per 
head per day was abont the actual quantity used, while 60 gallons 
per head per day was about the waste from all sources. The line 
on the diagram due to water running oontinuouBly to waste is 
distinguished by its steadiness from the line due to water being 
need, and therefore fluctuating in amount from minnte to minute. 

The use of column 4 in the detection of waste is further shown 
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by the following table, the figures in which are those which 
actually occoited in the district : 

Night ReadiugH of Meters between I and i am., at variotis dates, in 
No. 1 District. 
January 22, 1873, 30 ■ I) gaUims per head per day. 
Apra 19, „ 9-4 „ „ 

June 27, „ -7* „ 

After stopcocks have been fixed, it is desirable to issne official 
notices to all tenants and owners of property in the district nnder 
test, embodying the fall powers of the corporation or company with 
respect to fittings, and explaining the steps which will be taken 
npon the discovery of the waste of water within any premises. 

At this etege the work of discorery is commenced in earnest. 
At twelve, on the first fine night, a waste-water inspector sounds 
each stopcock, partly closing it, if necessary, in order to contract 
the passage and increase the noise. In this test the inspector 
uses his taming key after the manner of B stethoscope. If the 
inmates have retired, and a flow of water is heard, the stopcock is 
closed, its number and time being accurately noted. At the same 
instant, the meter roisters the redaction in the flow of water, and 
the time at which it takes place. In some cases the house is 
visited by the inspector early on the following morning, and if 
while he ia within another inspector outside turns on the stopcock, 
tb^^ is generaUy no difficulty in detecting the source of waste at 
once. If, however, the waste is not superficial, sounding with the 
teeth at the taps and other fittings wiU geneisUy discover a leak 
in the buried pipes. Each source of internal waste having been 
discovered by these means, the greatest care must be exercised by 
the inspectors to ensure its remedy in the best pcesible manner.* 
J — In most districts the whole of the stopcocks may be sotmded by 
one inspector in a single night ; but several such night inspections, 
followed by day inspections and repairs, are always necessary before 
the waste is prevented. 

A test for the condition of pipes is conducted as follovrs, and 
generally with moat valuable results. Any convenient section, say 
one-fourth of the district, is isolated £rom the remainder by a valve, 

• Ifarch, 1875. Sinoe the date of this paper the practice has been somewhat 
modifled. At present the night iuBpeotorB open all the stopcockn the^ have 
oloeed before leariog the dititrict. They thng leave on the meter diagram 
indelible evidence of the time of commencing and completing their work. On 
reaoliiDg the ofBoe they write in copying inlc a complete report aa to the slopcocki 
pHBngwater, Gmd before nioe o'clock a copy of this is ready for the da; iuBpeotoi. 

M 2 
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and commanded by the meter. In this anb-diHtrict all the fittings 
are closed acd tied with a string, a namber of men being employed 
for the porpoee, and each having seTeral honses to watch. The 
stopcocks are then closed one by one, and, the time being noted, 
waste in the pipes of any premises is thus discoTered and measnred. 
The following statement shows the viirioiis chisees of defects in 
fourteen waste-water districts in Liverpool, containing an aggregate 
of 30,000 persons : 



aI«Hl fOrDelHti. 



i°-'|"i.iasi"i~i'-«-- 



Simple Keiialn b; iDspeclolv. 



Fifo. TotoL 



Tests for leaks in public pipes are conducted as follows. The 
condition of the main and branches to the stopcocks may be ascei^ 
tained 1^ closing those stopcocks entirely when any flow must be 
due to leakage. By sounding closed stopcocks, and all other 
exposed metal work connected with the pipes, the leakage may 
often be localized. An internal examination of the neighbouring 
sewer on a dry night may lead to many important discoveries, 
especially if large isolated leakages exist 

It only remains for me to point out the means by which I pro- 
pose to maintain the condition of comparative freedom from waste 
in those districts in which a lair normal consumption has been 
attained. Taking, for example, a town of the size of the borough 
of Liverpool, containing 500,000 persons, there will be about 300 
waste-water districts, and 300 waste-water meters. Unless the 
consomption of a district has suddenly become abnormal, it is not 
objectionable to leave each diagram on for a week, and to allow 
the seven diagrams to be superimposed upon each other. Each 
day fifty diagrams will be removed and rephicod by blank sheets, 
and brought to the office. 

The work can easily be performed by two meter inspectors and 
two boys, with the reserve of one inspector and one boy, who, 
in addition, will wind up the docks, and do any other necessar; 
work in connection with the meters. 
■"'"" Any district, the consumption in which the diagrams brought m, 
; show to have increased unduly, will be excluded from the general 
inspection, and omitted by the ordinary meter inspector. Two or 
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thtee special inapectias will at once be sent into it, and there is no 
donbt that a few days' work, or even leee, will g^eiallj bring it 
bsck to its normal condition. 

Tbe advantage of snch a system is manifest. Witbont it, waste- 
water inspectors discorer only superficial defects, and spend their 
time equally on good and bad ground ; bnt the best evidence of 

^ ila value is the nnprecedented saccees which is attending its 

1 adoption in Liverpool.* 
"I do not now propose to speak of what I really think we shall 
be able to do here, but the result np to the present time is, that ont 
of a popolation within the borongh of about 500,000 persons, with 
eight to ten hours' supply, and without the borough of about 
125,000 persons with oonetant supply, taking in each case about 
24 gallons a head (excluding only water used for trade purposes), 
we commenced work in a district within the borough of 31,000 
persona, who were taking only 19^ gallons a head in the eight oi 
ten hours, and 33^ gallons per head per day when on constant ser^ 
vice, and that we have given and continued the constant service, 
and reduced the consumption to 1217 gallons per head per day, 
which is maintained without the slightest difficulty. 



' than 356,000 personB aia reoeiving ooQatant servioa, while, notwiUmtandiiig 
\ great iaoreaae of private conaumera, and of manufacturing aupplies, the con- 
\ BomptioD of irater baa greatly decre^ed. The ayatem ie now being extended to 

\ the whole town. 

Tbe following table U taken from the fortoiglitly report of the Water Com- 
mittee, mada March 19th, 1875 : 



DimiuBDTiON OF Watib fob Fobtniqht bsdimo thb 16th Infant, 


Un> FOB 


Y««. 


ileUT«7. 


Mbnu. 




Total 
Popiibtlon 


mpply' 


A<mnc* 
hoiin 

tmt 
onpplT. 


1870 
1S71 
1872 
1S73 
1874 
1875 


111.778,285 
122.309,685 
117,636,576 
117,403,726 
128,310,780 
116,829,203 


27-47 
29-55 
27 91 
27- *l 
28-29 
26-33 


24-79 
26-50 
24-57 
23-88 
24-29 
22-14 


581,340 
599,224 

601,398 
611,848 
622.627 
633,725 


93,367 
98,076 
103,023 
114,744 
165,269 
358.052 


l| 
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THE FORMATION OP STREETS AND 
HiaHWATS. 

Me. Hall (Toiteth Park), in introducing his paper, referred to 
the importance of the question of road making &om a social, som- 
tarj, or commercial point of view, and after referring to the rapid 
changes rendered necessary hj the raet increase of traffic, and the 
ahaolnte necessity for closer intercourse between towns and com- 
monities, he spoke of the early steps taken by the LegislatnTe to 
make highways and to keep them &oin becoming impassable. In 
the middle of the last centnry there were 7000 miles of pnbUc 
highways in this kingdom, bat their condition was disgracefiil, evoi 
the best of them being incomparably worse than an arerage comity 
road of the present day. - But great as was the progress that had 
been made, it was insignificant compared with the necessitiee of 
onr own time, and the tramway and the steam engine would soon 
anpersede all other means of locomotion. Mr. Hall's paper did not 
extend to practical detaila 

Mr. Thobbubn said Mr. £bll had omitted to make mention in 
his paper of Macadam, who, with the exception, probably, of Telftod, 
did more to improve the roads of this country than any other man. 
There was also another man who deaerred to be mentioned — a 
oonntryman of Mr. Hall. Whilst travelling in the neighbonrhood 
of the lakes of Killamey, he (Mr. Thorbnm) came across some 
remarkable roads, with tnnnels half a mile long, and these had been 
made by a blind man. He was in hopee that the paper wonM 
have taken a wider scope, and pointed oat some of the difficnlties, 
more especially in r^ird to the making of streets by property 
owners, which they had to meet in the course of their experioiee. 
Probably on a Intnre occasion Mr, Hall would extend his paper. 

Mr. FowiEE said he would have preferred, instead of Mr. Hall 
dtaling so largely with the historical part of his subject, if he had 
said something with reference to the relative merits of macadam 
sets, aephalte, and the latent Wood Company's pavement. 

Mr. Deacon said it had never been settled among Engineers, 
and he should like to hear the opinion of those present, as to the 



n,gti7cdT:C00glc 



THE POBMATION OP 8TKHET8 AND HIGHWAYS. 167 

hitna doae b; potting eand or binding upon macadam. He knew 
it was difficult to do without it, but if they could use a roller suffi- 
ciently beavy to lay the macadam in its clemi conditioD, bo that ' 
the stones wonld lock into each other, the road would be mnch 
stronger than if any material was pnt between the stones. 

Hr. Fowler said he fonnd great difficnlty in making good roads 
with a steam roller and stones broken by Blake's machine. They 
were not soffieiently cubical, although Uiey did very well for the 
bottom. By using the rerolving screen the small pieces were 
separated, and wbtc used for the binding, and answered very well. 
Broken granite, trap rock, limestone chippings, and gravel, were 
equally serrioeaUe ; bat it tvas a bad plan to throw upon a newly- 
macadamized road scrapings which had all the nature taken ont of 
it, and which wound round the wheels of vehidee passing over it, 
like so much tape. 

Mr. Yawsbb said his opinion was that they could not, within a 
reasonable time, get a good macadam road without using some kind 
of binding. No roller wonld so thoroaghly consolidate a road as to 
prevent horses' feet polling it to pieces again, and he fancied the 
n mwulMn in the streets of Liverpool would be found as loose and 
rough at the end of twenty-fonr hours as when just put on. It 
was a mistake to lay macadam on too thick. He always pnt it 
on in layers not exceeding three inches in thickness, having first 
opened tiie road with a pick, and afterwards put: some miu'tulft.Tn 
scrapings on the sur&ce, which caused the maoadam to set folly a 
fortnight quicker than it otherwise wonld have done. 

Mr. LoBLEY thought it possible that in the course of a few 
years a stone-breaking nuuiine would be invented which would 
cat cubefl, say two inches square on the top, and as deep as they 
liked. AnoUier machine could lay them cicse together very 
rapidly, and without sand or any other dressing, a roller could 
tiien be passed over them, and a good solid road made. 

Mr . Newton said his experience convinced him that it was 
better not to put anything on the road ratlier than use sand and 
scrapings, especially limestone. 

Mr. Tbobbdbm said the great thing to remember was to get the 
atones as nearly cubical as possible. In putting down new mac- 
adam, if the angles got rubbed oflf by the wheels of passing vehicles, 
they would never interlock, and would be always on the roll. Sand 
was a very good thing to bind with, but dry road scrapings were 
better. He had seen a steam roller, 20 tons weight, used for 
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road makmg, and it made an admirable aor^tce. There was no 
oonntry in the world that excelled France in road making. Even 
in the Pyrenees there were capital loads, 8000 feet above the level 
of the Bea. 

The Chairmaw said he had lately made some experiments in 
road makmg, and had foand granite BiftingB admirably enitable as 
a binding material. He obtained it from Gnemsey, where the 
beat roads in England were to be seen. The granite siftings were 
rather expensiTe, and although vesBeb came from there to South- 
ampton very readily, they cost 6s. Qd. per ton as against 2«. Qd. 
per ton for sand. 

Mr. Hall said his paper was more an introdaction to the subject 
of road making and the formation of streets than an exhaustive 
treatise. He was glad that his paper had elicited anch an interest- 
ing and useful discnssion, and would probably return to his subject 
at a future meetmg. 



t: Go Ogle 



SEWER VENTILATION. 

Bi Mb. T. C. THOBBUBN, Tows Sdetbyoe, Biskenhbad. 

' It must be patent to all, that the matter conveyed in the sewage 
condnits or channels, being munly composed of animal and vege- 
table matter, is in a state of more or less decomposition, and must 
be highly charged with gases, that when given off are likely to 
prove prejudicial to the health of those whoee duties reqnire tiiem 
to ent^ the sewers, as also to that of the pubhc, should the esoape 

I take place in the thoroughfares or into the houses. 

*-^ Some idea of the deadly nature of the gases, whose complete 
removal ie now very generally admitted to be neceesary, may be 
gathered when we remember the &tal accidents that so frequently 
occor to those employed in the sewers, as well as to recent evento 
which have drawn general attention to the inflnence which ihis gaa 
has on the production of typhoid or enteric fever ; and these acci- 
dents and dangers to health are sure to recur unless efficient means 
are takai to remove the gases as they are created. 

Very great stress has been laid by some upon the value of a 
copious supply of wat«r as a means of neutralizing the odours given 
off by the sewage channels, and tliere is no doubt that water is one 
of the best deodorizers at our command. 

Nearly the whole of the present vrater consumption finds its way 
into the sewers, hut it has not proved itself safiBdent to deetroy 
their offensive exhalations, and in the &ce of this &ct it would be 
inconsiBtent to suppose that we might rely upon such an additional 
water supply that further action in the ventilation of sewers would 
be nnnecessary. 

In the elementary maxims for town drainage issued by the 
General Board of H^th, in the year 1852, it is recommended "to 
make proper provision for the ventilation of all sewers and drains 
in such manner that there may be a &ee current of air through, 
them in the direction of the sewage flow." This result cannot be 
attained in the manner suggested ; the air aiid water in a sewer 
being controlled by laws involving an opposite issue to each ; the 
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one seeking by its rarefaction ihe highest possible pcnnt of discharge, 
the other by its gravity the lowest outlet. 

This {ecommendation baa been supplemented by " snggestions as 
to the preparation of plans as to main sewerage and drainage, and 
as to water sapply," issued by the Local Government Act Office 
in 1866. 

In these suggestions the Local Gt)Temment Board advise that — 

" House drains shonld not pass direct frora sewers to the inside 
of houses, biit all drains should end at aa outside wall. Honse 
dnuDS, sink pipes, and soil pipes, should have ample means for 
external ventilation. 

" Sewers having steep gradients should have full means for ven- 
tilation at the highest point. 

"Tall chimneys may be used with advantage for sewers and 
dnuns ventilation, if owners will allow a connection to be made. 

" Manholes should have movable covers at the sur&ce of the 
ground. There shonld be a side chamber for ventilation, which 
may have a charcoal screen or filter." 

These suggestions of the Government officers are good so &r as 
they go, and have, I beheve, in many towns and districts been carried 
out with comparative success. 

The experience, however, gained through the great attention that 
has of late been paid to sanitary science, also the close connection 
that has been proved to exist between the disregard of healthfnl 
condition of bnllding, and disease, and the interest that has been 
awakened in the public mind by the extensive operations under- 
taken by the authorities for the main drainage of towns, have pro- 
minently brought to the front the best means to be adopted to re- 
gulate tile disposal of the sewage of towns, and the forms, sizes, and 
beet means of constructing the sewers and drains designed to effect 
that purpose. 

The normal condition of the generality of hotues has had an im- 
portant bearing on the necessity for the ventilation of sewers and 
drains. The superior temperature of the air of houses and the 
dianght caused by chinmeyB have the effect of cangbg the varions 
traps that are used to seal the inlets to the drains, to be rehered 
from pressure ; consequently as there is less atmospheric pressure 
upon traps within houses than upon external traps, and moreover, 
as many of the traps used within a house have tar less seal than 
t&ose usually employed ont of doors, when no ventilation is pro- 
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Tided, gasee are sue to esoape into a honse at tilie least point of 



Mr. Deaeon, the Borough Engineer of Liverpool, eajB, in a recent 
report on the ventilation of sewers, that, " It is no exaggeration to 
say that there is great popokr ignorance on sanitary matterB, as 
the titter indifference with which personB bnild honses to hve in, 
and the open direct commonication between them and the air of 
the nearest sewer, clearly show. 

" For, if even water-trape of the best constmction be fixed in 
connection with water-closets, baths, wash-basins, and sinks ; sewer 
air is allowed to pass, by absorption and emission, which as a matter 
of fact it does freqoently by imperfections of workmanship in the 
longitudinal joint, or holes in the lead soil pipe, which is a frequent 
occniience where the Ume of the plaster comes is contact with the 
lead. These pipes are frequently fixed entirdy within the house ; 
the connection of the soil pipe with the drain, or other drain con- 
nection within the house, is sufficient in most cases to "account for 
the offensive smells, which it is frequently difficult to trace to their 
source." 

In the basement of many houses there are drains, the traps at the 
inlets of which are seldom enpphed with water, thereby allowing 
the sewer air to rise throughout the house. 

Mr. Baldwin Latham, O.E., says, in his recent excellent work on 
sanitary engineering, that, " The evil effects of the want of ven- 
tilation were omclasively shown in the early sewerage works of 
Croydon, in which place no sooner were the works of drainage 
drawing towards completion, than the town was visited by an 
epidemic of typhoid fever, which was traced entirely to the absence 
of ventilation in the system of sewers. 

"It may be said as Croydon was sewered on the small-pipe 
system, the result of non-ventiktion was attended with more 
marked r^ults than is the case in towns where sewers of larger 
size are in vogue, as the fiuctuation in the rate of flow, and the 
effect of sudden change of temperature, which have an extra- 
ordinary influence on the air of sewers, in this case exercised a 
more marked eflect in increasing the pressure of the imprisoned 
sewer air." 

Since the introduction of systematic ventilation, there havB been 
no periodical outbreaks of fever ; and the general rate of mortality 
has BO declined, that, in a district having a population of nearly 
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60,000 persons, the rate of mortality rarely exceeds 18 in the 
tbonsiDd, which is a' standard of health onparalleled in the history 
of sanitary science for a district having so Urge a population* 

The caae of London affords another striking example as to the 
inflnence of sewer ventilation. Here the sewers are ventilated, 
though no general plan is adopted for dealing with the noiions 
efiQnvinm escaping &om the ventilators, and yet London stands at 
the head of all large towns hy reason of its small death-rate, which 
has been ascribed by more than one eminent antbority to the some- 
what rude ventilation provided for the sewers. 

Medical men say that it is true that in a very dilute form some 
of the gases are innoxious, but it is not so much the presence of 
gases of known composition that is so injnrious, as the organic 
vapotus and germs of disease which are carried in the air of sewers, 
and which are ever active to feed or spread disease ontil effectually 
destroyed. Sewer gas escaping into the streets, and combining 
with large quantities of atmospheric air, is less injurious than when 
allowed to escape into the more limited abnosphere of our houses. 

Chemists say that pure atmospheric air has the power of oxi- 
dizing or destroying organic compounds ; but when sewer air enters 
the generality of houses, especially at night, when the hoose is 
closed, and the whole atmosphere has been robbed of its vital 
properties, the gas carrying the elements of decomposition or the 
genus of disease becomes a deadly poison. 

Experiments made hy Dr. Letheby on the generation of sewer 
gaa &om sewage, show that a gallon of sewage, containing 128*8 
grains of organic matter, when excluded &om the air, gave in nine 
weeks 1 ■ 2 cubic inch of gas per hour, consisting of 73 ■ 833 of 
marsh gas, 15*899 carbonic acid, 10*187 of nitn^en, and 0*081 
sulphuretted hydrogen. 

It shonld be noted that this is the result of a laboratory expe- 
riment, and after decomposition has purposely been allowed to take 
place. 

" When atmospheric air is present in sewers, the gasee fonnd are 
carbonic acid and nitrogen with but mere traces of sulphuretted 
hydrogen." The air in a sewer of the city of London, ventilated 
and fitted with charcoal for deodorizing the escaping gases, was 
fonnd by Dr. Letheby to contain 79*96 per cent of nitrogen, 

• The borough of Portsmouth, containing a population exceeding 113,000, 
which was diained upon a B7Btem demgned by the Editor, almost invariablj 
shows the lowest death-ret« in the Returos of the Hegistiar-OeneiaL — Ed. 



n,gti7cdT:C00glc 



BEWBB YENTHATIOH. 



173 



19 * 61 per cent, of oxygen, and ' 63 per cent, of carbonic acid, nith 
mere traces of unmonia, marsh gaa, and anlphnretted hydrogen. 

Dr. W. I. Enssell, in September, 1870, collected the air from the 
Banelagh sewer, at Paddington, which was yentilated by open 
shafts of the ordinary London type, and he fonnd that it contained 
0-40 per cent of carbonic acid, 20'79 per cent, of oxygen, and 
78 -SI percent of nitrogen; and when tested for sulphoretted 
hydrc^en, by allowing the air to pass over acetate of lead paper, 
after five minntee' contact, no discolonrieation took place. 

An examination of the forces at work within a sewer will show 
bow necessary it is that TentUation should be provided ; and from 
a stndy of the forces at work, the Engineer will be led to form 
correct opinions as to what measures should be taken for the 
purpose of seeming perfect ventilation. 

The difference of temperature between the external atmosphere 
and the internal air of a sewer is one of the forces at work by 
■which the ventilatiOTi of sewers is effected. 

The following table, compiled by Mr. William Haywood, in 1858, 
shows the difference of temperatnre between the internal air of the 
City sewers and the external atmosphere. 
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56 61-92 
40 43-98 
48 52-62 
58 62-97 
.. : 65-35 


ii-'ei 

0-06 
3-07 
5- 11 


3°12 



By reference to this table it will be seen that on the average of 
the year the internal temperature of the sewers was 55 ' 35°, and 
the external atmosphere in shade 50*24° so that on an average of 
the whole year the sewer possessed a temperature of 5'11° only 
above that of the atmosphere. 

In the smnmer months the average t«mperatnie of the sewer 
was below that of the atmosphere. 
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In the Bpring the tempemtnie of both sewer and air is eqaai, 
while in the antiunn and winter the avarage temperature of the 
sewer was in excess of that of the atmosphere. 

Daring the year 1870, Mr. Latham, from experiments made at 
Croydon, fonnd that on 220 days the external mi rose to a higher 
temperature than the highest temperatnre of the sewage, and on 
145 days the highest temperature of the air wae lower than the 
temperatnre of the sewage. There were 313 days when the 
external air fell to a lower temperature than the lowest of the 
sewage ; and 52 days when the lowest tempeistnre of the sewage 
was less than the lowest temperature of the extern^ air. It may 
be here noted that the temperatnre of the Croydon aewere is 
pretty nearly oniform during the whole year ; this is doe to the 
water supply of the district being taken from fm artesian well. 

The varying ebb and flow of the sewi^e, leaving the sides of 
the sewer altematdy wet and dry, natnrally leads to much vapour, 
or sewer gas ; it has also the mechanical effect of compressing or - 
dilating the air pteseat in the sewers. According to the law of 
the difinsion of gases, the pressure is inversely as the space occn- 
pied, it is therefore pretty clear that unless openings are made as 
oatlets and inlets, the natural consec|uence of the rise and fidl of 
the sewage in the sewer must be to draw in and expel fool air at 
points out of control. 

In consequence of this rate of fluctuation, it appears to be clear 
that all those propositionB which have been made for the purpose of 
the ventilation of sewers will prove comparatively aboriave, as the 
sewers have within them a force which at one period natnrally 
expels air. It is clear that all shafts, whether upcast or downcast, 
will at that period become upcast sha^ ; and when the air is drawn 
into the sewer, they will naturally become downcast shafle. If 
sufficient openings are formed in the sewers or drains, air will 
naturally be drawn in at these openings at one period of the day. 

This fluctuation in the flow of sewage which takes place in every 
sewer or house drain, may be augmented so as to lead to an arti- 
ficial filling and discharging of the air of certain sections of a 
system of sewers. Self-acting flashing valvee may be used, as has 
been recommended by the 0ovemment Engineer, so arranged that 
certain sections of the sewer would be filled with pent-up sewage 
at certain periods of the day, and then be rapidly discharged, bo 
that the doable purpose of flashing and v^tilating the sewers 
would be secured. 
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Barometric changes, it is said, afiect the smoimt of sewer gas 
pF^ent in sewers. The diminution in bfo^nietrio pressure leads to 
Hie escape of gases which are stored in the intersticee of the sewage, 
and &TOTUS decomposition. An increase of barometric pressoie 
enables sewer air to carry a larger amount of the vapour of water. 

The Taponr of water may be considered a force within a sewer 
affecting ventiktion, as it gives lightness to the air. At 32° the 
^poor is abont one three-hnndredUi part (shs) tte density of air ; 
and at 212° it is nearly half as dense as air, so that at all ordinary 
temperatures the vapour of vrater will materially affect the density 
of the air of sewers. 

Wind blowing over the snr&ce of ventilators in a street has a 
material effect in changing the currents of air within the sewer. 
The position of the outfall of a system of sewers in reference to 
the prevailing winds of a district has also a material eSect upon 
their ventilation. If an ontfoU eewer is op^i to the prevailing 
wind, rapid ctirrenta of air are certain to be produced in the sewers, 
and will escape so quicMy at the ventilating shaft as not to be 
under control. To prevent this, every outfall so situate should be 
protected b; tidal flaps or gates to control stiong currents &om 
entering the sewer in gusts. 

Friction and leakage within a sewer materially affect the general 
qnestioii of ventilation. 

When sewers have great &11b, they may act lilte an ordinary 
chimney shaft, so that when there is a comparative uniform rate 
of flow through the sewers, there is an invariable t^idency for air 
to enter the openings or shafts at the lower levels and escape at the 
top or higher points of the system. 

In Paris and Antwerp, shafts have been tried for tiie purpose of 
ventilating the sewers, bat the results were not sufficiently satis- 
&etory to admit of their use as a general system for promotmg 
ventihition. 

I^omerons experiments have also been made with shafts and 
fomaoes as a mode of sewer ventilation. In the report of Sir J. W. 
Baza^tte, G.B., on the ventilation of sewers, addressed to the 
Ue^Topohtan Board of Worts, in January, 1866, some results as 
to the ef&ciency of this mode of ventilation are given. 

Quoting &om evidence given by himself and Mr. Haywood, 
before a Parliamentary Committee, in 1858, Mr, (now Sir J. W.) 
Bazalgetto said, " A down draught so complete as to be superior to 
the diSusive power of the gases, yon cannot start with lees than 
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two miles an hour; and suppose the whole district has been 80 
arranged as to have a sufficient exhauative power, the mere opening 
of a water-closet, or the enlarging or putting in of a new dnun 
into a sewer, or the making a hole a foot square, or a servMit 
taking np a bell-trap in a Ednk, or a sewer-man lifting a side entrance 
covering, would very much destroy the power of the fnmace ; and 
unless you had a gigantic power sufficient to guard against all 
these casualties, the^ system could only be a feilnre." 

Mr. Haywood, in his evidence before the same committee, says, 
" A furnace ventilating any large district would require to produce 
a very large volume of air, and to keep up a velocity sufficient ia 
ventilate all the branch sewers, and the drag would consequently 
be 80 great through the main that it would force open any house- 
drain traps or water traps we could form before it would influence 
the remote branches ; bnt putting these difficulties out of the question, 
which appeared to na insuperable, we fonnd that the consumption 
of coal to extract the required quantity of air, supposing that the 
sewers could be laid like the obannels of mines, would be something 



Speaking of the ventilation experiments with the Clock Tower of 
the Houses of Parliament, he says : " I found that the fumade of 
the Clock Tower of the Houses of Parliament was supposed to have 
been connected with the adjoining district to the extent of about a 
quarter of a square mile, and, with about six and a half miles of 
aewers in lengtii when added together, but that the ventilation had 
in reality been intercepted by a flap, so that the benefit supposed 
to be derived therefrom was purely imaginary. 

" Having come to that conclusion, the next thing I directed my 
attention to was, supposing the whole of the air extracted from 
that furnace was produced from the sewers, and supposing that all 
the intermediate channels could be stopped, and that it could be 
directed from the most remote end of each of the sewers, and dis- 
tributed over those sewers with the most perfect theoretical accuracy, 
so SB to have a uniform current passing through each of the aeweis 
towards that chimney, still the effect upon those sewers would be 
nothing ; and the way in which I prove my statements is this : The 
total area of the six and a half miles of sewer now connected with 
the furnace is 713 feet, the total area of the channel through which 
the air has to be brought from them is 8 feet — that is about the 
90th part of 713 — the air was passing at the rate of 542 feet 
per minute through the 8-feet area. Therefore, if I could divide 
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that OTer, the whole district, the velocity in nil those sewers would 
be 6 feet per minate, or fsth of a mile per hour. 

" But we have shown already that there exist in sewers, from 
other causes, velocities amonnting to 100 feet per minute and up- 
wards, and 6 feet per minute is, practically speaking, stagnation, and 
not ventilation." 

He further stated, " that supposing you could obtain theoretic 
perfection, and all the air produced by this furnace was spread 
through this district, you cordd only get ap a velocity of yVth of a. . 
mile per hour, which is no ventilation whatever. 

"The areas of the branch sewers discharging into any one main 
sewer are probably much more than a hundred times its capacity ; 
therefore, even if it were possible that they could be all hermeti- 
cally sealed at all points excepting the extreme ends, a velocity of 
current equal to 100 miles an hour (which is next to impossible) 
would have to be obtained in order to secure a current of one mile 
per hour in each of the branch sewers. 

" But it is not poBsibl» to obtain such a condition of things ; and 
this difficulty Ues at &B root of all proposed modes of ventilation 
for extracting the foul gases by furnaces, fans, or such other 
appliances." 

A glance at a few of the propodtions whioh have been made at 
different times for the purpose of preventing the formation of sewer 
gas, or for the purpose of ventilatmg sewers, will not be without 
interest. 

Natural ventilation embraces all thoee methods which cause the 
air to move 1^ reason of difference in temperature or weight of the 
respective columns of air. 

This method of ventilating sewers has been extensively adopted 
in London and a few other large towns. Ventilated openings or 
shafts have been formed from the sewers to the snrbce of the 
streets, which have had tlie effect of removing the point of escape 
of the sewer air &rther &om the pedestrian traffic and from the 
houses, and of aiding the dilution of the escaping gasee. 

In the Metropolis these ventilating openings have frequently 
been the subject of complaint, and in Southampton gratings in the 
road gave off such offensive effluvia that the inhabitants of the 
neighbouring houses stopped them up with pieces of wood. 

The rain-water pipes or conductors from the roofs of houses 
have been connected with the sewers without trapping in many 
towns, with a view of their aSBisting in the ventilation of the sewers ; 
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and ft great number of the EngineerB and Surveyore in clutrge of town 
sewers have endeavoured to carry the propoeition into practical 
effect ; but althoagh it is undoubted that the emanations irom tlie 
street gratings have been lessened in consequence of tlie extra 
beigbt of the rain-water pipes directing the curreut of sewer air 
towards them, and the condition of the sewers tiiereby improved, 
this result has been attended by a nnisance of so serious a character 
that it is questionable whether it may be regarded in the light of 
an improvement. 

The evil most complained oi^ in the employment of the rain- 
water pipes as a means of sewer ventilation, is that the Tsponi 
carried <^ 1^ ihem is emitted at such a level that it beoomea a 
nuisance to the occupiers of rooms in the upper stories oi oar 
dwellings. It has be^i suggested that this nuisance might be got 
rid of and the ventilation of sewas still further improved by 
carrying the pipes to the tops of the chimney-stacks, but on trial 
it has been found that in certain conditions of the atmoephere the 
vapour has descended, and has been conseyed by the flues to the 
^room below. ' Great difficulty, moreover, would be experienced in 
getting the owners of property to consent to these pipes being 
afSxed to their premises, and a very heavy expense would ba 
eutaHed upon the authorities, first in erecting, and, secondly, in 
maintaining them in repair. 

There are, however, further serious objections to this method (rf 
ventilating sewers besides those above named, viz. that the pipes 
are not generally so well jointed as to prevent an escape of sewer 
gas, and that whenever there is a considerable rainfall, the escape 
of gas by these pipes is prevented by the presence of the water 
coming dovm them, and tit&t the sewer air on these occasions is 
frequently driven into the houses. 

Mr. B. Latham says, that " at Croydon it was found that the 
more rigorously the system of ventilation by rain-water pipes was 
pursued, the more unhealthy the district became, and it was not 
until special means were used, at his recommendation, for the venti- 
lation of house drains, and the establishment of an efficient system 
of ventilation for the public sewers, that the death-rate of thtit 
town was at all reduced." 

Special pipes, usually made of metal, have in many districts been 
used for the ventilation of sewers and drains. They are usually 
connected with the crown of the sewer and carried under the 
roadway and up the ext«rual walls of the adjoining houses. One 
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objection to the use of these ventilating pipes is, that in cold 
weather, when the sewers Jiave anch a temperature as to prodnce 
a natural tendency to discharge their gaseous contents into the 
air, the vapoors ascending by these long metallic tnbea become so 
chilled as to condense the aqueous portion, and check the natural 
tendency to ventilation. 

Such pipes may be used in maay places with ad^Jitage, and 
especially in connection with tlie ventilation of house diains, or 
soil pipes, as ttey will act efficiently for the purpose of allowing 
air to escape when it becomes compre^ed ; as, for example, when 
any water is passed into a sewer or drain it causes a displacement 
of an equal amount of the sewer air ; thus in a system of sewerage 
and drainage, the same volume of water may be made to displace 
several times its volume of sewer air. 

Suggestions have been made from time to time in reference to 
the use of the large lamp columus in our streets, roads, and open 
places, as ventilators for the sewers ; and it has been suggest«d 
that the ventilation tahe shonld be aided by the combustion of gas, 
or that the lamp colunms should be simply used as ducts for con- 
veying away the gas. This system has been adopted in a few cases 
in London. 

It has been proposed to supplement the ventilation of sewers by 
special pipes with mechanical agen«y. In Liverpool, 1064 ventila- 
ting pipes have been fixed to buildings, and fitted up with cowl- 
heads and Archimedian screws, for the purpose of exhausting the air 
from the sewers. When the wind blows it causes the cowl-head 
to revolve, which gives motion to the screw, and the action is to 
more or less withdraw the sewer air. 

Mr. Deacon says, in his recent able report on the ventilation of 
the Liverpool sewers, in reference to the Archimedian-screw ven- 
tiUtors : " After a careful test of the efficiency of these ventilators, 
in Hornby Street " — the experiments were conducted continnonsly 
for several days and nights, daring which time the ventilatora of 
the court in question, as well as those in the adjoining courts, were 
in good working rader — " it was found that there are currents in 
the sewers of &r greater potency than any which the ventilators 
produce, and that, on the whole, it could not be ascertained that 
the ventilators produced an efifeot which, con^dered in relation to 
the work they were called npou to perform, could be stud to 
approach to successful ventilation. 

" The reason why ventilating shafts such as those on which the 

N 2 
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Aichimedian screw is fixed are insafficient even in cases where the 
Beirers contain no air-carrenta of greater strength than might ha 
fairly aasnmed l^ calculation to be produced by the ventilatorB is 
not entirely bo because they do not extract large yoluioee of air, 
but becaoBe the air extracted is not replaced by the really offenmTB 
sewer air requiring remoTal, but 1^ small quantities only of that 
air highly diluted with pure air drawn into the drains close to tiie 
ventilators." 

It is reported that the use of the steam jet was proposed by 
Sir G. Gumey in combination with properly-constracted shafts for 
the ventilation of sewers. The action of the steam jet is due in a 
measure to the rarefaction of the air, the partial vacuum created, 
and to the velocity of the escaping vapour which drags along with 
it the sewer air. The efBcieney of the steam jet for the purptae 
of promoting ventilation was folly tested some years ago by Mr. 
Nicholas Wood, and he stated, in a paper read by him, when presi- 
dent of the North of England Institute of Mining Engineers, that 
the practical result of all these experiments is, that within the 
limits or range of furnace ventilation the steafa jet acting as sabsti- 
tate ifl attended with an increase in the expenditure of fuel of nearly 
S to 1, withoat any correspondiug advantage either in the steadineffi, 
security, or efficiency of ventilation. On the contrary, from its 
simplicity of construction, the steadiness of its action, its less liabihty 
to derangement, its economy and its efficiency in eases of emergency, 
the furnace is more secure, more safe, and a more eligible mode of 
ventilation than the steam jet. 

Chemists say that " all porous substances have more or less the 
power of condensing gases in their pores." 

Wood charcoal, as an absorber of sewer gas, is decidedly gene- 
rally acknowledged to be the most efficient and the cheapest agent 
that has hitherto been used for the purpose of absorbing or de- 
stroying the noxious properties of sewer gas. 

Professor Mnspratt says that " the absorbing powers of charcoal 
are so great that some have doubted whether it is really a disiiifec- 
tant. This opinion has probably arisen &om imperfect views of its 
modvs opera-ndi, since it not only imbibes and destroys all offensiTe 
emanations and oxidizes many of the products of decomposition; 
but there is scarcely a reasonable ground of doubt remaining that 
it does really possess the property of a true disinfectant, acting by 
destroying those lethal compounds upon which infection depends. 
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lareoal placed in a volume of sewer gas will absorb 

rtiially. 

t necessary fbr the gas to be brought mechanically 
with the material, but just as the loadstone attracts 
»al is aore to attract the nosions ingredients of sewer 

ler says of charcoal, " it possesses the power not only 
certain smelling gases, aolpbnretted hydrogen, and 
t also of destroying the gases thus absorbed, for other- 
jing action would soon be greatly impaired. _- 

! porous, and ite pores are filled with condensed oxygen 
of eight times its bulk. We have therefore ia char- 
gas (whi<ii supports combustion or lights fires) in a 
od more active condition than in the common air 

is that organic matter in contact with charcoal is so 
oyed, 

uty of charcoal is, that the destruction takes place 
J, and that its power of burning organic matter is con- 
ned by the surrounding atmosphere, so that it is a con- 
of atmospheric oxygen, that acts on organic matter and 
^ speedily replaced, and the process goes on continually. 

is that a comparatively Bmall quemtity^of wood or peat ! 
apable of destroying a very large quantity of organic , 
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iiiebig says, in his ' Letters on Qiemistry,' that one cubic 
hwood charcoal contains 'pores^equal in area to 100 
et. 

efficiency of charcoal for ventilation, Dr. Stenhouse 
Eeiency of the charcoal appears never to diminish if it 
tnd its pores are not choked up by doat. 
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" The only precantions to be observed are, that while the filters 
ahall be sheltered from rain and moisture, free access ahaU he given 
to the air." 

He also says, with regard to the construction of filters, " I shoald 
prefer nsiag two or more thin filters placed at short distanora, say 
two inches from each other. These thin filters disinfect the air 
quite as efBciently as a mngle thick one." 

Dr. Letheby recommends charcoal as being the cheapest and 
beet', as well as the most efiective, plan for dealing with noxiotui 
ezhalatiouB from sewers. 

He says that charcoal has the power of absorbing and oxidizing 
the miasma of organic decomposition, when, with atmospheric air, 
they are passed over it. The charcoal used in the ventilators of 
the City sewers has been examined, and in the joint report of Ur. 
Haywood and Dr. Letheby on the use of the charcoal ventilators, 
it is stated, " Charcoal from the ventilators has been submitted to 
chemical examination, after having been in action for nine to twenty 
months, and when treated with water it yields abundance of alkaline 
nitrate, showing that some of the organic miasma has undergone 
complete oxidation. But besides these compounds, others are 
present, namely, peetdiar alkaline salts, which indicate the fixation 
not only of ammonia, but also of other volatile nitrogen bodies, 
which are pecniiar to organic decomposition. 

" The nature of these compounds has yet to be determined upon, 
for all that can be said of them is that they have a remarkably bad 
odour, compounded of urine, sewage, bad meat, ammonia, and sti^e 
tobacco. Attempts have been made to isohtte them, without success. 

" This, however, is not snrprimng when we consider that chemists 
have hitherto foiled to separate and identify the miasmata of 
organic corruption." 

In the same report it is farther stated, as to the power of char- 
coal, that, " let th^n, however, be what they may, either physically 
soE^iended <n'game molecnles, or complex volatile alkahes, and be 
the morbific agent either the one or the other, there is in charcoal 
a perfect means of arresting and oxidizmg all the noxious oom- 
ponnds contained in these gases. 

" This is demonstrated not merely by their absence in the sewer 
air which has passed over charcoal, bat also by the presence of the 
alkahes, and the changed molecules in the charcoal itself." 

From what has been stated by chemists and others, it is clear 
that charcoal kept dry is, practimlly, a most efficient material for 
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pnri^ring eewer air, as it is not only s dimufectant, bnt it destroys 
or burns up the noxiona gases. Some doubts may arise as to its 
use in connection with sewer ventilators, on account of the escaping 
Tapoura being highly charged with moisture; therefore, on this 
point, it is well that we shonld be assured that the moisture taken 
up &om the sewer air rather improves than impairs the efficiency 
of the chareoaL 

, In a paper on " The Absorbtion of Mixed Vapours by Charcoal," 
read before the Chemical Society, on the 26th January, 1870, 
J. Hunter, Esq., M.A., gives the results of experiments with char- 
coal and moisture. 

" These experiments show that if charcoal is introduced into a 
mixed vapour, the vapour which is nearest to its point of conden- 
sation is first absorbed, and this in its condensed state in the pores 
of the charcoal aids the abeorbtion of the other vapour." Accord- 
ing to this view a succession of condensation is going on. 

"The theory is strikingly illustrated in experiments with a 
mixture of water vapour and ammonia gas (obtained by heating an 
aqueous solution of ammonia, of specific gravity * 88), when the 
mixture is mach more largely absorbed than either the gas ot 
vapour separately. 

" The mean of a set of experiments made at 100°, and- a mean 
presBore 706'2 mm., was 3166 volnmes of the mixtures absorbed 
by one volume of charcoal." 

Mr. B. Latham, in speaking of charcoal, aajs, " these experiments 
confirm our faith in charcoal as an absorbant of sewer gas, for 
they prove that the vapour of water when near the point of con- 
densatiim, as is tbe case with eewer ait, instead of being prejudicial, 
greatly asssts the absorbing power of charcoal." 

Other materials have been proposed to be used in connection 
with the abstractions and destruction of sewer gas ; such, for example, 
as carbide of iron, lime, chlorine gas, sulphurous acid gas, and 
(Moride of calcium in a powdered form, to disinfect the sewage. 

Various methods of fitting up the charcoal-filter in the sewer 
manhole ventilators have from time to time been adopted, all 
more or lees so arranged as to partially obstruct the natural 
ventilation. 

Experience in the use of charcoal for sewer ventilation shows 
that it is better to place the charcoal in thin layers close together 
than in a mass, completely filling the aperture provided for ventila- 
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In the constmction of charcoal sewer ventilatote, ptoviBioii shonld 
be made for surface water and the water prodaced from the con- 
deiuation of moist vapour. So long as charcoal is brongbt in 
contact with the moist air of sewers it will retain its efficiency ; 
shonld it, however, become satnrated vrith water, the condensed 
oxygen within its pores is driven out, and it ceases to absorb or 
destroy the noxious gaaes. 

Mr. Haywood and Dr. Letheby stated, in their report to the City 
anthorities, that " if the ventilators could be so arranged as to keep 
the charcoal dry, we are of opinion that it wonld not require 
renewal more frequently than once a year ; but under existing 
circumstances, many of them require to be changed not less than 
once a month." 

The introdnction of vertical trays of charcoal into manholes, as 
recommended by the Local Government Board, and extensively used 
by many Engineers in sewage works, is to some extent objectionable, 
as the charcoal materially interferes with the natoral ventilation. 
■ They also do not fit tightly round the mdes of the manhol^ and 
thereby allow a certain quantity of sewer gas to pass without being 
deodorized. 

The plan adopted by the Metropolitan Board of Works for 
experimental purposes consists of a single tray containing charcoal 
placed over the top of a vertical pipe leading directly from the crown 
of the sewer. The objection to this plan is, that .the charcoal is 
placed in a mass, and little or no provision is made for getting rid of 
the sur&ce water. 

The experimental system adopted in the City of London aewera 
in fixing the charcoal trays, is to leave a space each side of the 
aperture between the trays and the side of the special shaft. Six. 
trays containing charctml are fixed in each shaft in a zigzag 
manner, the surface water being allowed to drain down between the 
trays and the sides of the shaft. . This arrangement exposes the char- 
coal in thin layers to the sewer gas, ^ud is decidedly superior to 
placing the charcoal in a mass. An openii^ is left communicating 
vrith the atmosphere on one side, and with the sewer on the other. 
The objections to this system are stated to be that the ventilating 
trays cannot be made to fit tightly at the sides, and thereby allows 
a small part of the sewer gas to escape without oxidation, and 
that the dirt-box is too small and inadequate, in cases of heavy raiu- 
felL 

In reference to the experiment with charcoal for ventilation in 
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the City of London sewere, Dr. Letheby, the Medical Officer of 
Health, says, in his recent preeideutal address on the nse of disinfec- 
tants, read at the opening meeting of the present session of the 
Society of Medical Officers of Health of the Metropolis, in respect 
of charcoal ae a disinfectant, that " sewer gases are easily dianfected 
by vegetable charcoal in the manner already explained, the charcoal 
being placed upon trays in boxes which are situated in the course 
of the ventilating shafts fiom the sewers or drains. 

" The air-filters consist of an iron box, 18 inches deep and 14 
inches sqnare, containing a movable frame of six trays or sieves, upon 
each of which there is a layer of wood charcoal in pieces as large 
as filberts, about 2 inches deep. 

" Our experiments were commenced in 1860, and they have been 
maintained with perfect success until the present time, for they are 
still in action. 

" I have repeatedly submitted the charcoal from the ventilators to 
chemical examination, and have always found that it contains abun- 
dance of nitrate, together with a peculiar alkaline salt of a nitro- 
genous nature with associated hydrocarbon. 

" These ventilators are best fixed where they are protected from 
actual wet, as against the sides of houses, or in the course of a shaft 
or pipe, carried up from the soil pipe of the closet. 

" la such situations their action is continuous for many years, and 
they should always be thus used where foul gases escape from the 
soil-pipe, the drain, or the cl(»et of a house." 

Mr. B. Latham says : " After having used this description . of 
ventilation extensively, I fouhd that charccal got speedily destroyed 
through becoming saturated with sur&ce water, and introduced an 
improved method of spiral arrangement of charcoal trays, so that 
the snr&ce water, after filling the dirt-box, conld pass away to the 
sewers in such a manner as not to d^troy the charcoal, and at the 
same time provide for the escape of the surfitce water, without the 
sewer gas being brought into contact with the charcoal." 

In Brooks's patent ventilator the charcoal is placed in mass in a 
mngle tray placed upon the top of the ventilating shaft in a manner 
somewhat similar to that adopted for experimental purposes by the 
Metropolitan Board of Wor^ No provision is made for getting 
rid of the surface water, which is allowed to soak away or overflow 
and destroy the charcoal 

Messrs. Brooks have also another form of ventilator used in con- 
nection with street gullies. The charcoal in this case is fixed in a tray 
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placed in the cesspit, above the month of the outlet draius, between 
the dip plate and the side of the pit. 

Mr. A. Jacob's patent charcoal sewer rentilator is very compact, 
aod is intended to be used in combination mth the manhole. 
The charcoal is placed in a perforated cylinder in mass, fixed at 
the top of the manhole immediately under the cover, with a small 
receptacle on each side for dngt, dirt, and surface water ; the means 
of disposing of the latter being somewhat defective, and the aper- 
tures provided for the ventilation being liable to be choked with 
dost or mud. The snriaoe water is intended to be got rid of by small 
Byphon pipes dipping into the dirt-box, which are liable to be 
dioked up with mud, or occasionally frozen up in winter. 

In Harrison's patent, the arrangements for GsiDg the charcoal trays 
are somewhat similar to one of the methods snggested in the Local 
Government Board recommendations; the improvement consistmg 
of a movable dirt-bos, fixed at the top of the manhole immediately 
under the street grating, with an overflow pipe extending down the 
manhole, so as to dip into a pool of sewage, obtained by sinking 
part of the invert of the sewer. The charcoal tray is fixed verti- 
cally on one side of the manhole, near the top, with a special 
shaft for the escape of the sewer gas. 

In Hildred's patent ventilator, the charcoal is placed in a jaaaa 
near the top of the manhole in a tray provided with a syphon tmp, 
to get rid of sur&ce water, which, like the other syphons previously 
referred to, is liable to get blocked np with mad, and occasionally 
frozen in winter. In sommer, unless regularly snpphed with 
water, the evaporation would nnseal the trap. 
I ^ The experience of Mr. B. Latham goes to show that the snia 
total of the area of the ventilating gratings should eqnal the dis- 
charging capacity of the sewers. The discharge from the venti- 
laters should be computed as taking place onder a ptessore not 
exceeding yVtb of an inch heed of water. 

The ventilators should be placed closer together in the lower 
parts of a district, and the space between them may be somewhat 
inoteased in the npper part of the district. In no case should the 
distance between the ventilaters be more than 200 yards. 

In the district under the control of the Birkenhead Commissioners 
there is a length of about 60 miles of roads and streets laid out or 
oonstrncted ; and the length of main or common sewers laid down 
or constructed under roads and streets is about 43 miles. 

The drainage area of the town and part of the ont-townships is 
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divided into three districts, each of which has s separate tidal gate 
locked, or flood-flapped outlet into the river. 

Iq Birkenhead, inclnfiive of the Bnrronnding townships of Tran- 
mere and Oxton, there are, according to the official retnrnB in 1869, 
14,156 bouses, •mfk 7279 water-closets, and 7745 privies and 
middens ; the cost of cleansing the latter being rettmied at 2336?. 
annnally; to an estimated population, in 1869, of 77,570, spread 
over an urban and snbnrban area of 7385 acres. 

The length of streets laid out and sewered in Birkenhead proper 
(which inclndes the townships of Birkenhead imd Clanghton-cnm- 
G-range) is at present ont of proportion to the number of buildiogB 
(of which 7750 are inhabited bonees, with 4600 water-closets, 
besides privies and middens), and a population of over 50,000, 
giving a density, including the area occupied by the Dock Estate, 
of 30 per acre, and exclusive of the same abont 41 per acre, 
or something like one third the density of the population of 
Liverpool. 

The dual ose, therefore, for which the sewers are ultimately in- 
tended to answer, if they are continued to be used ae at present, 
viz. for the carrying oflF by suspension in water of the sewage 
matters discharged from the dwellinga of the inhabitants, as well as 
the Bur&ce drainage, is therefore limited, and out of proportion 
to their capacity or to the purposes that they will ultimately be 
used for, when the tovm becomes more closely and fully built upon. 
Hence we have not in Birkenhead the same amonnt of deleterious 
gases to contend with in the sewers as is to be found in the sewers 
of Liverpool, where the population is so much greater per acre, and 
the sewage largely diluted or mixed with the refuse from chemical 
or other similar works, and steam and hot water from manu&ctories. 

The principle of the ventilating shafts erected in Birkenhead by 
me, of recent years, vrill be understood from the drawings submitted. 

These ventilators are for the most part constructed adjoining 
the vertical manhole entrances to the sewers from streets and 
roads. 

Each shaft is provided with a galvanized iron wire basket of 
^-inch mesh, 1 inches square, filled with email pieces of wood char- 
coal for a width of 6 inches, and flxed in a short horizontal gallery 
between the opening through the crown of the sewer and the up- 
cast shaft, terminating at the surface of the street in a position so 
as to protect the charcoal from being saturated with rain water 
&lling through the surface cast-iron grating, fixed on the top of 
the shaft level vnth the street. Each ventilating shaft is provided 
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with a cesspit as a receptacle for sorfoce water and road drift 
felliDg thioagli the street grating, having a hottom fonued of porona 
stone, which permita the enr&ce water to permeate and drop into 
the sewer. 

The manhole entrances are found in most cases to act as down- 
east shafts, thereby iacilitating the draught of gas throagh the 
charcoal-Mtet fixed in the Tentilating or apcast shafts, very mnch 
on the principle of syphon ventilation. 

These ventilators are found to answer their purpose effectually, 
and very httle if any trace of deleterioos gas or nnpleasant smell 
is perceptible at the grating in the street, it being estimated that 
about 90 per cent, of the sulphuretted hydrogen or other gaseons 
emanations from the sewers is intercepted in passing through the 
charcoal filter. 

The number of these sewer Tentilators constructed in connection 
with new works are 6 double, 33 single ; and the nmnber in con- 
nection with old sewers, 198. 

In the latter case tlie charcoal basket is fixed in a horizontal 
gallery constructed near the top of the manhole entrance, with an 
outlet to the street similar to the others, the total number of ven- 
tilators constructed up to the present time being 240. 

The principle upon which they are arranged is on the main line 
of sewers at every junction, and at the termination of the collateral 
sewers in the side streets and courts. 

It is intended to extend the system to the drains in courts and 
back passages, where they will be constructed at the termination of 
each line of drain. 

Many of these ventilators have been in nse for upwards of eight 
years; and while we have had complaints of unpleasant smells 
emanating from untrapped gnllies, we have never had any com- 
plaints during that period of any disagreeable emanations from the 
grids over the ventilating shafts. 

Vertical shafts provided with baskets filled with charcoal, which 
answer all the purposes of a deodorizer, are, in my opinion, better 
adapted for rendering innocuons the aqueous gases emanating Srom 
the sewers than either chimney shafts or Archimedian-screw ven- 
tilators, as they allow of a natural diffusion of the deleterous gases 
by their own specific gravity, and pass them into the air of our 
streets comparatively barmleaa. 

The extra cost of conslruding ike veniHaiors, according to the 
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TBrioQS anangemenia, varies from 31s. 6d. on court Tentiktors, to 
31. 2s. Gd. for a double ventilator at snimait levels. 

Various propositionB have been made for the ventilation of bouse 
drains, viz. by pipes, shafts, and other means ; all snch ^sterns 
more or leaa M to properly ventilate sewers. When applied to honse 
drains, the failure is more marked and decisive, as the forces at 
work within a honse drain are the same which have already been 
pointed oat as at work within a sewer, but they are mnch mora 
violent and irr^nlar in their action. 

Experience shows that the safest vray to ventilate house drains is j 
by carrying np ventilating pipes at the heads of the drain and its i 
branches. The point of exit should neither be near a window nor 
the top of a chimney, as tbere are at certain periods currents of air ' 
at these points into the house, so that if the point of discharge is 
permitted to terminate near these openings, sewer gas may be 
drawn into onr habitationB. 

On the whole, then, the evidence wonld seem to show that the 
best plan to ventilate honse drains and water-closet soil pipes is to 
have special pipes raised high above the roofe of the honsee, pro- 
vided with Ardiimediaii screws at the top, and a charcoal-filter im- 
mediately nndemeath. 

The system adopted for trapping and ventilating sewers, drains, 
and SOU pipes in Birkenhead, is set forth in a circular, from which 
it will be observed, that "The Health Gonunittee feel it their 
duty to point ont and call the attention of the public to the general 
absence of the necessary safeguards for the prevention of the escape 
of sewer gas into their dwellings throngh drains and vniter-closets, 
in order that owners or occupiers may take the necessary precautions 
to secure protection from the evil effects of Bewer gas on themselves 
and their families, and reqture that the following general principles 
should be observed in constructing private drains, soil pipes, and 
water-closets. 

" let. Where water-closets are placed within a dwelling, the com- 
munication of the soil pipe witlt the drain should have double 
traps, immediately outside the external wall of the building, with 
an intermediate ventilator between the traps, and the soil pipe 
carried up through the roof, at a point removed &om the chimneys, 
windows, or sky-lights; the connecting pipe between the water- 
closets, baths, and sinks being securely trapped. 

" 2nd. All pipes conveying waste water trom the interior of a 
dwelling into the drains should have their c(mtinnity broken, where 
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practicable, and terminate ovei a trapped gully placed in the 
ground, in the open. air. Care should {Jbo be taken that anch 
pipes are syphoned bo as to prevent an inward draught of air. 

" 3rd. Syphon, or ' hopper closete,' shonld invariably be used 
in preference to ' pan closete.' Where pan eloeete are now fixed, 
the apparatus should be provided with efficient ventilation by means 
of an air pipe extending from the top flange, at the bottom of the 
basin, through the external wall. 

" 4th. The water supply to all closete should be through a proper, 
separate and diefinct service box, which is recommended to be pro- 
vided with double valves ; and in no case should such service box 
be connected with or fixed to the cietom supplying the honse with 
water. The water used for drinking and culinary pnrpceee should 
be drawn from the service in direct commnnication with the water 

" 5th. Ko water-closet to be perfectly safe should be constructed 
inside a house without an int«miediato vestibule vrith a cross current 
of air, so as to cut off the air in the house &om that in the closet 

" These observations point out the more general defecte of the 
present arrangements of privato drains, soil pipes, and water-closets. 
Cases may occur req^niring special precautions to be taken. The 
HetJth Committee aiid their officers will at all times be ready to 
afford every assistance, by way of advice or explanation, to meet 
such cases." 

The CHAraKA.H having invited discussion, 

Mr. Beacon thought too much stress had been laid in the paper 
upon sewer gas. His own impression was that in well-constructed 
sewers gases capable of doing harm ought not to exist Where 
mephitic air existed tlie germs of disease were carried with it and 
propagated, but the reel secret seemed to him to keep the me^tio 
air in the sewets, or oxidize it before it found ite way into the 
external air. The system of open ventilation was gaining ground, 
and he believed would be the only one adopted, when once the 
sewers were m good condition. A constant flow of pore air into 
the sewers would oxidize and so dilute the mephitic air that it 
would rise through the open ventilating grids, and be so attenuated 
as to be innocuous. He was iufermed that in the Jews' quarter, in 
London, it vras impossible to have open grids, owing to the habits 
of the people and the peculiar character of the exudse, and charcoal 
baskete were substituted. 

Mr. LoBLEE said he was glad to find the system of ventilatitig 
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sewers by means of open grids was becoming so general. During 
the last four or fire months be had pnt down 150 manhole ooven 
in Hanl^, and had not heard a single complaint. 

Mr. FowLEB agreed with what Mr. Deacon said, and thought, 
as mnch attention onght to he given to get air to circulate fceel; in 
the sewers as there was to allow the gases to escape. 

Mr, Pkitchard was strongly in favour of the system of open 
ventOfltion of sewers. 

Mr. H*T,r. said that, instead of putting ventilators in the centre 
of the street, he utilized the side grids by making an openii^ in 
the dipstone, about nine iacbes from the top. Tests bad shown 
that a strong current of air passed tbrongh it, and no complaint 
had been made of any nuisance arising. 

Mr. MoBAHT said that, in Leeds, the whole of the street gullies, 
11,300 in number, had been made into ventilators, and not a single 
complaint bad been made. 

The Ghaibuan endorsed what Mr. Deacon said, that there 
would be little need of ventilation if sewers were properly con- 
structed. His experience in connection with the Metix)poIitaii 
Board of Works, and also at Southampton, led him to think there 
was an unnecessary outcry made about sewer gases. He had 
known men, upwards of sixty years of age, who had been engaged 
in cleaning out sewers ever since they were twenty years old, and 
they were as healthy as any class of men in London. There was 
a good deal of prejudice in regard to this particular question, and 
he did not agree with much that had been said. With regard to 
flushing the sewera with water, they all knew that in times of 
epidemic there was a large and unnecessary consumption of water. 
He remembered that during an outbreak of cholera, the medical 
men recommended the peo^ to torn on their tape, and the con- 
Beq^aence was, the consumption went up to 40 gallons per head per 
day ; but a bucket of water thrown down a closet would do more 
good than if the tap was left running ton hours. 

Mr. Thobbdbn, in replying, said although Mr. Deacon and 
others bad argued that there ought to be no gases of a deadly 
nature in 'well-constructed sewers, he was afraid they would always 
have an existence, and therefore provision should be made to get 
rid of them. Where open ventilation had been adopted, as in the 
case of the Metropolis, it led to coi^tant complaint. With re- 
ference to the plan of making ventilators of the side gulliee, 
they would be simply going back to the time when they were 
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nntrapped, and when there were constant complaints made about 
them. Ab to the employment of charcoal baskets, no donbt if 
they were placed in a ventilator they prevented the flow of the gas 
in proportion to the space taken np with the charcoal, bat the 
remedy for that was by increasing the number. Possibly they 
would not be fonnd to answer where a large quantity of hot water 
and steam went into the sewers, and they required constant atten- 
tion and renewal where employed ; but in regard to removing and 
remedying certain nuisances of which the public complained, he 
thought tiiey would be found well worth the money expended on 
them. 
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THE UTILIZATION OF SEWAGE WATER AND 
WATER OF POLLUTED STREAMS. 

By Mb. A. M. FOWLEB, Borocoh Ehginbbb add 
Sdbtbkob, Salfobd. 

In mtrodnciug thie aabject, I feel anre it will oconr to yoa all 
that there has been a great deal written and said on the question, 
bat very little done to show municipal bodies the best conrse to 
adopt for dealing with sewage, and I therefore feel it a somewhat 
delicate matter to bring the subject before you; bat I am prompted 
to do 80, knowing that yoa are better able to judge from your 
knowledge of the configuration of the coantiee yon represent, and 
the nature of the trade and manufacture carried on in each town, 
than those not particularly acquainted with the difficulties to be 
oTercome. There have certainly been very able men called upon to 
give evidence, but the questions introduced to them have generally 
been leading up to*and upon irrigation, and their scientific know- 
ledge has been sought as to the beet means of distribution. 
Elaborate displays of figures have been given as to the cost of con- 
structing and maintaining, and of the estimated results. 

Koyal Commissions have been institutod and the country has 
been scoured to obtain information ; Blue Book after Blue Book has 
been published, but to what purpose ? Why, to submit a standard 
of parity to the country that cannot possibly be realized. 

This island is now becoming so thickly populated, that unless the 
iron arm is stretched forth with a detenniuation, something very 
serious will be the result ere long. We have had, and are still 
luxving, repeated warnings from rich and poor in the large number 
of livea that are daily sacrificed, through the want of reform to aid 
the practical Engineer in maturing his schemes so as to grapple 
with the crying evils of the present day. Would it not have been 
fiir better to consult those who know the difficulties to be met with 
in large towns, than to frame a Bill which sets the country in alarm, 
rouses the pubKc to such an extent that deputation after deputation 
has urged upon the Home Secretary so to frame his BiD that the 
interests of maDU&ctures should not be jeopardized? It vnis stated 
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(in &tct, I have heard it frequently) that shonld such a meesnre sb 
that first proposed become law the trade wonld be driTen out of the 
country. The Bill therefore, as enacted, is of little or no nse. 

The first Royal Commissioners were blamed for not recom- 
mending some plan of fixing a standard of purity by which the 
refuse shonld be dealt with. The second CommiBsionera were 
blamed for recommending irrigation, and fixing a standard of 
purity. Practically, neither could be carried out. This has been 
proved to be the case when the qneetion was fought out in the 
House on considering the private Bills deposited by Birmingham, 
Bochdale, and West Ham. 

' So fiir as I am able to judge, irrigation, for nniversal adapta- 
tion, is out of the qnestion for the towns I have principally been 
engaged in, viz. Eochdade, Leeds, and 8alford. 

It is labont in rain to attempt to do anything satis&ctory with 
respect to our polluted rivers, nnlees a more united action is taken, 
and a proper onderstanding come to between the authorities of 
large towns and the owners of manu&etoriee carried on along their 
banks. 

This can only be done by careful legislation on the part of the 
Government, and the tmited action of Borough Engineers and Sur- 
veyors, and Officers of Health, to obtain sojpething within the 
bounds of practice. As science ptogreeses let the standard of purity 
be a more stringent one. 

One would be led to think, seeing the great sacrifice of life and 
property daily going on in the present fever of pohtics, that 
domestic reform is neglected. 

Never was there such a state of things for the Engineer to 
contend with ; he has not only to fight for the land and way-leave 
for his works, bnt he has also to combat with the evidence brought 
against him as to the principle to be adopted, although the 
Government has virtually told him what is best to be done. 

It would appear that the valuable evidence and Reports of the 
Boyal Commissioners are shelved, or at least come to a dead stand, 
for want of some practical way by which to deal with the refuse 
poured into each particular stream; and it is to yon, gentlemen, 
that I particularly address myself, knowing that yon are more 
cognizant of the facts bearing upon this subject thui any body of 
gentlemen in the country — knowing the difficulties to be overcome 
where water is impounded by weirs for the supply of mills for 
motive power and for navigation, and knowing the serious loss 
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which wotdd enene in the event of the Bapply of water obtained 
from streams being ijnt off from the mano&cturer along the coniee 
of oar large rivers and streams in the connties ve represent. 

The mana&otorer cannot always turn the refuse from his works 
into the sewers ; as in the case of Leeds, nearly the whole of the 
refuse from works is ttimed back again iato the riyer and streams, 
the undertakers of the Aire and Calder navigation there having 
the whole of the water rights in and oioue the town nnder their 
control. 

At Leeds, in 1866, I ascertained that there were no lees than 
217 mann&ctorers, employing S5,142 hands, discharging refuse 
(from the trades there carried on) into the river and streams within 
the boron gh. 

The river Aire at Leeds, the Irwell at Salford and Manchester, 
are very Httle better above the town than below it. 

The Legislature, abont forty years ago, evidently did not contem- 
plate the necessity of guarding t^ainst and making provision for 
the existing state of things, for it does not appear that agitation on 
the subject of public he^th was commenced until moved by Dr. 
Bouthwood Smith, in 1832. 

The Acts of Parliament which were obtained years ago for the 
construction of canals (say, since the Duke of Bridgewater's time, 
1759), and for the porpose of making navigable many of our large 
rivers, of which we have, including canals, about 2500 miles, are 
now a stnmbling'block in the progress of sanitary reform. These 
and other grand engineering works have to a great extent, no 
doubt, ' been the making of this country. Look at the towns in 
Lancashire and Yorkshire: would they have been the centres of 
wealth and industry if it bad not been in a great mefisure for 
canals ? Those works gave onr large cities and towns a start, and 
they have never looked back since, and are now clothed in princely 
wecJth ; master and workman were never better paid for their ser- 
vices than at the present day, therefore we should all try to help in 
obtaining the object before us, although it may be to some a sacri- 
fice of money. To see our sturdy fellows at work a stranger would 
think the country was rich in health as well as coin ; but if this 
were said it would be tta from the truth. We see the poor children 
in the gutters, and wonder how it is many of them look so well and 
hearty ; but it is easily accounted for when we look at the very 
high death-rate amongst children — none but the strong are left, the 
ddicate children are like plants blighted in the bud. 



n,gti7ccT:C00gic 



196 THS UTILIZA.TIOM OF BBlWA.aE WATER. 

I may here remiad yon that the death-rate within the Boioi^h 
of Salford, comprisiog the townships of Salford, Fendleton, and 
Bronghton, between 1861 and 1868, averaged respectiTGly 30 '81, 
22-59, and 16 per thousand. Salford ranged &om 41-47 to 62-8, 
and was on the average for seven years nearltf 50 ^per thousand, ot 
5 per cent. Of children under five years one dies out of every 64 
of the inhabitants in Salford, one in 94 in Pendleton, and one in 
231 in Bronghton, or nearly one-fourth of the number in the 
Salford township. The old portion of the town of Salford is snr- 
ronnded by a loop of the river, the hous^ are thickly packed, and 
in some parte there are as many as 144 ' 3 persons per acre. The 
land in this particular part of the town is very low, two railways 
are built over it at a very high level, and many manu&ctories are 
in its midst, ventilation is thereby much impeded. These draw- 
backs may, to some extent, account for the high death-rate as 
compared with the more elevated and less built on localities. 
- ~ Fresh sewage is said not to be dangerous, bat I contend that the 
poUnted state of the air and rivers in many of onr large towns muat 
have a very deleterions effect up(m the health of the inhabitants. 
Can municipal authorities avoid this ? ; I say no ! It is out of 
their power to entirely do so. Most iSunicipal authorities are at 
work in earnest in carrying out sanitary measures, in constructing 
main drainage works, and putting in force the Acts of Parliament 
to he applied within the boundary of their jurisdiction. 
■ I feel sure the results sought to be obtained will not be acquired 
unless some central authority is formed, with power to act with 
promptitude, to compel the various loctd boards, millowners, and 
others to be prohibit^ from foaling the river above the town where 
sanitary regulations are carried out. 

We all know that water once poUuted cannot be appropriated for 
drinking, washing, or domestic use, although after treatment by 
chemicals, filtration, or irrigation, it is made bright and clear. 

Officers of Health have been appointed to assist in remedying 
the evils ; but I am sorry to say tiiat Government has not in like 
manner taken the opinion nor thoi^ht fit to strengthen the bands 
of the Engineer ai)d Surveyor who has really to point out the beat 
means of remedying the defects complained of, because he has to 
show the necessity for the expenditure of money, and it is when 
you touch a man's pocket that he generally finds an excuse to 
grumble. 
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I feel couTinced that jnstiGfl has not been done to the Borough 
Engineer or Surveyor with whom offendiBg parties are daily 
brought in contact, knowing aa I do, from many years' experience 
in aanitaiy matters, that reform cannot be obtained if the advice of 
the Engineer is not secnrei 

We know quite well that the requirements for making a town 
healthy are difficult and most expensive to acquire, principally 
owing to the want of a cheap and an abondant anpply of water. 

Water carriage is the cheapest and most effective, and where 
the water-closet system is adopted the death-rate is low, saying 
nothing of the comfort and economy thereby secured. I may say 
that in Leeds the estimated cost of emptying middens and taking 
away refuse was, for the year ending Jnne, 1871, 4800/. Since 
the tab system has been in operation the cost of removal, disin- 
fectante, &c, (for the system brings ite expenses), is estimated to be 
&«■ the year ending June, ]874, 20,509^. 

Freeh air and a fresh and abundant supply of water are the two 
first essentials to be secured for the preservation of health, and it is 
with this end in view that I propose to show a means by which our 
bright spring waters can more permanently be secured for the 
legitimate nse of drinking, cooking, and washing, instead of such 
waters aa at present (in many towns) being appropriated for, say, 
fellmongers and for various sorts of manu&ctore, when water of an 
inferior quality would do quite as well, and in some cases (especially 
for the boilers in generating steam) much better than bright spring 
water. Many manofacturers in Leeds prefer the pollated waters 
of the becks to the tovm'a water, inasmnch as the boilers are less 
afieeted thereby. 

The supply of water in most of our large towns has, during the 
past ton years, trebled in quantity, and the population baa during 
the past twenty years (in some towns) doubled. This increased 
wat^ supply beyond the proportion of increased population is prin- 
(upally owing to the great demand for water for manu&ctoring 



It is fearful to look forward to the quantity of water likely to be 
required in the next generation, or say in thirty years' time ; we 
have only to look back during this period of time to form an 
opinion. As the population increases and mechanical science pro- 
gresses, in the same rate so will coal and water be consumed, and 
our rivers will become more and more polluted. 
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Twenty gallaoB per head may be said to be the water supply 
to large towns, and about one half of this quantity is generally sold 
to manufactmets, at about 6d. per thousand gallons. But thia 
demand by manufacturers is rapidly iucreasmg according to the 
prosperity of the country, and we must not forget that where 
the commoditiee for manufacture exist, as in the coal-fields of 
Lancashire, the population has, daring the past fifty years, been 
twice doubled, and is rapidly on the increase at more than this 
rate. 

The following table, from information I hare recently obtained, 
will gire some idea of the amount of water QDusumed by manu- 
&cturere in addition to the quantity used for water-closets : 



Home. 


SnppljrpHd^of 
it boure. 


.^■es;.^ 


No. of 


PopolsUcmof 

DHUIctSap. 

plirt. 


Iljllg. 


90,000 

2.000,000 

500.000 

2,000,000 

10,700.000 

800,000 


gaUoM. 

45,000 

1,000,000 

20,000 

1,250,000 

5,300,000 

200,000 


15 

fiOO 
1,100 

2,200 

220 


10,000 
120,000 

45,000 
70,000 
700,000 
70,000 



From the evidence of thirty mann&ctnrmg firms, it appears that 
to them alone the restoration of the river to its original degree of 
purity would be worth more than 10,OOOZ. per year. 

Compensating reservoirs would be very useful, and in some cases 
the cost would not be excessive, conmdering the benefits to be 
derived &om a constant supply of water during working hours. 

Dr. Henry Letheby tells us that " the ordinary sewage of s tovfn 
may be so defecated, by easily-managed chemical processes, that 
when it is mixed with not less than twenty times its value of good 
water in a river, and has a run of eight or ten miles, it is not 
merely harmless bat is actually discharged, and the wat» is fit for 
domestic use." 

I have heard it sidd that the rinsing of a teapot, or a Inmp 
of sugar put into a gallon of water, would not admit of such watOT 
being tnnied into a running stream, according to the standard of 
purity fixed by the last Eoyal Commissioners, of which Dr. IVaok- 
land was a member. 

Dr. Henry William Puller states the eflTect of running water 
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in oxidiziag oi otheiwiee deetroying oi^anio matter is very 
remarkable. 

It is clear that Farliameut will not grant schemes on a large 
scale for irrigation. 

From my oleervatioii of almost all the large irrigation works in 
this conntiy, and from the opinions given by scientific men from 
time to time, the land irrigated is not free from noisome efflarinm, 
the area reqnired is very great — from twenty-five to fifty persons per 
acre — the crops of grass are so very coarse that there is a difficulty 
in disposing of them, and the farms are not profitable. 

One has only to walk along the roads adjoining the irrigated fields 
at Harrogate and Kngby to realize the offensive smell at certain 
times. 

Leeds wonld reqnirB, at 25 pereoM per aore, 160,000 oon-1 _ g .(u, -.^^ 

tributing Bewage / ".'""acreB, 

Bradford (Yorkshire) about 6,400 „ 

Salford 5,200 „ 

MancbeaCer, popalatioD 300.000 10,400 „ 

Therefore these towns would reqnire a small coonty each, for the 
disposal of their sewage by irrigation. 

At Leeds it would require at least a coudnit twenty roilea in 
length, costing 10,500/. per mile, before the fields could be reached, 
saying nothing of the cost of mty-leave, purchasing, and laying oat 
the land. 

It is proved by the gauging of the flow of sewage from a number 
of tofrns that the dischaitge is abont 2^ times more than the water 
supply, owing to the influx of subsoil and spring water intercepted 
by the sewers ; it is therefore easy to imagine the quantity of water 
to be dealt with. 

The flow of sewage at Leeds in a dry time is about 11,000,000 
gallons per day from 160,000 inhabitanta 

The flow of sewage in Salford will be about 9,000,000 gallons 
per day. 

From experience in carrying on the precipitation process for 
dealing with sewage at Leeds, I am satisfied that sewage can be so 
treated by the process known as precipitation that an effluent 
water can be produced bo as not to be a nuisance. 

The sewage at Leeds was discharged into a tank 183 feet long, 
28 feet wide, and 11 feet deep, and after being treated with crude 
alum, clay, and animal charcoal, was allowed to flow constantly 



n,ati7ccT:G00glc 



200 THE OTILTZATION OF SEWAGE WATER, 

throngh the tank at the rate of li to 2^ milhon gallona per day 
with the following results, without being filtered : 
ANALYSIS. 

BXPBBSSBD M PiBTB FEB JOO.OOO. J^^Q^^, 

PrBeammoma 0-64 

AlbnmaD or ammoiuft . . - . , . , - - ■ 17 

Chlorine 9-83 

■ Filed Bftlts in soludon .- 60-90 

Diaeohed organic aad volatile matter 11'90 

Total BOlid mattai ia Bolation 7280 

SuBpended mineral matter O'lS 

Ditio organlo matter 0*70 

I 18 

A sixpence could be clearly seen at the bottom of the'nmniag 
Btieam nine inches deep. I have had fish living in the water bo 
produced for npw&rds of five months. 

I obtained in Febmary, 1872, four fishes, aJl about the same size 
(four inches long), and placed three in the town water, and one in 
the effluent sewage water taken from the oyerfiow from the tank ; 
they were kept in my office in globee, the water being changed 
twice or three times a week. One of the fish died in the town 
water on the 28th February, 1872, three days previous to the one 
fish in the sewage water. 

In the first Report of the Rivers Pollution Commission, 1868, in 
reporting on " pollnted Uqnids from calico print, dye, and bleach 
works," it is stated that every form of pollution arising from the 
operations carried on in these works can be satisfactorily remedied 
by sobeidence or filtration. We have seen these operations per- 
formed with perfect snccees npon water of the foulest description; 
indeed, water so polluted, and even with the farther addition of 
sewage, is constantly so pnrified in most calico print works which 
have not the good fortune to be situated near the source of a stream. 
The process is everywhere in operation, and in this way the water ■ 
of a rivet is often purified, oyer and over again, in its passage down 
to the sea. Unfortunately, however, the riparian owners other 
than manufacturers, and the public generally, derive no advantage 
from these purling processes, the clarified water ousting only 
within the premises of the manofacturer. We collected several 
samples of water before and after these processes of purification, and 
the results of the analyses of these samples given in the following 
table show how well the purification was effected : 
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" Waste Water. — Effecte of Filtration and Sabeideace. 
of Analysis eipreesed in Parts per 100,000. 
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" In the purification of the water of the Boacb for Messts. 
Wrigley and Son's paper manufactory, the water is first mixed 
with slaked lime, in the proportion of from five to seven grains of 
lime per gallon; it is then admitted into capacions subsidence tanks, 
the largest having an area of one acre ; thence it passes on to the 
sand filters, of which there are nine, each forty yards by nine yards. 
These filters deliyer 600 gallons per minute of splendidly bright 
water. The deposition tanks are cleaned ont twice a year ; a pro- 
cess which occnpies only £>nr honrs : the slndge is thrown into the 
river. The Altera require cleansing once a fortnight, two men half 
a day suffice for each filter 

" The effluent water is considerably superior to the water of the 
Thames as delivered to consumers in London — a result which could 
hardly have been anticipated, considering the very foul condition of 
the Boach at this part of its course." 

In the Report of the Commissioners on the " Mersey and Itibble 
Basins," p. 65, the experiments on the filtration of sewage throngh 
the Boddington edl show how satisfactorily the sewage is pniified 
at the rate of 7*6 gallons per cubic yard of soil per diem. 
^"^ Therefore, if filt«r-beds were resorted to, after precipitation, for 
the further purificati<m of ordinary sewage, I am satisfied that such 
water would be exceedingly valuable and perfectly satisfactory for 
the objects I have in view. Having these fccta before me, and dis- 
missing from my mind all the views of enthusiastic advocates of 
various schemes, I feel convinced that water can be produced &om 
sewage by precipitatioD and filtration ibr a second source of water 
supply to towns. 
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I therefore propose to pass the e£Qaeut vmter throngh filter-beds, 
allowing abont 118 gallona per cubic yard of filtering medioio.* 

The tanks for precipitating the sewage to be similar to those I 
haTO designed for Leeds, and now in coarse of constmction, which 
are bo arranged that any one tank can be shut off at pleasure, or 
the sewage be allowed to rest or flow in a continnons stream 
throngh a series of reservoirs. 

The cost of obtaining a water snpply to large towns is, say, from 
2Jd. to Sd. per 1000 gallons, bat with the present high rate of 
wages and pnce of materials it will be impossible to obtain water at 
snch a price in fatnre when the filtering is taken into account. 

The greater the demand for water the greater the necessity for 
filtering, nnlees the Lake Diatricta are resorted to, became we most 
not forget that wherever the tributaries of large rivers are inter- 
cepted it is only the picked waters that are selected. 

Seeing the difGculties to be overcome in the event of compelling all 
persons to discharge the refuse of works into the sewers instead of dis- 
charging the same into the river from whence the snpply is generally 
obtained, it is necessary to compensate in some way or other the 
parties affected by any enactments which may be considered arbitrary. 
For the re^oos before given it is out of the question for manu- 
fiustnrers or anthorities in the popolous cities and large towns to 
think of irrigation. 

From experiments on works I have been engaged on, some time 
before the high price of coals began, 1000 gaUons were raised 240 
feet high for Id., including all wear and tear, interest on capital, 
&c., and I estimate that this quantity can now be raised for IJd., 
or say 6d. per milhou gallons 1 foot high. 

The following is an estimate for filtering and raising, say, 4^ 
million gallons per day, or half the estimated quantity of effluent 
water for disposal at Salford : 

Ooat of filter-beds, four acrea, 21,0001. ; interest at S per £ (. d. 

cent, on cftpit&l 1,200 

Cost of land, five acres, at 200(. per aore, l.OOOi. ; interest 

at 5 per cent, on capita! . . 50 

Working ezpeusea of fllter-beds and repairs 250 

Coat of iron mains, 2 feet diameter, 1'125 miles, at 4,000'. 

per mile, 4,500/. ; interest at 5 per aeat, on capital . . 22S 
Coat of laiaing 4] tniilion gallons 220 feet, at 6d. per 
million gallona, 1 foot high, Including oosJb, wagea, 
and interest Dpon buUdinga and machinery .. .. 9,033 15 

Total coat per year £10,758 IS^O 

Or 1 5Sd. for raising 1000 gaUons per day 220 feet high. 

• Being more than allowed at the works of Messrs, Wriglej, before referred to. 
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The estimate fot raising 5^ million gallons per day in like 
manner for Leeds wotQd be aa follows : 

£ .. d. 

Cost of filter-beda, five ooreB, 30,000(. ; interest at 5 per 

cent, on capital 1,500 

Cost of land, six acres, at 200/. per aete. 1,200'. ; interest 

at 5 per cent, on capital 60 

Working expeiiBe of filtei-beils and repairs. Ba; .. ■■ 300,0 

Cost of itnti mains, 2 feet diameter, 1'61 milea, at 4,0001^ 

per mile, 6,400i.; interest at 5 per oent on capital .. 320 

Cost of rab<iag 5^ million gallons per day I9S feet high, 
at Sd. per million gallons, 1 foot high, including 
coals, wages, and interest upon cost of buildings and 
macbinei? 9,786 J* 3 



Total cost per year £11,966 M 3 

Or I'idd. for raising 1000 gallons per day 195 feet high. 

The cost of distribntion would be aboat ^d. in each case per 
1000 gallons per day. 

In Leeds the ef&uent water can be raised 195 feet to a point near 
York Eoad, with a length of condnit of l^Bl mile. This would 
give an elevation above the centre of the town of 105 feet, and of 
125 feet above the streams where the mills are principally situated. 

For the town of Salford the water can be raised 220 feet to Barr 
Hill, with a length of conduit 1-125 mile. This would command an 
elevation above the town of from 115 to 150 feet. 

This does not take into account the cost of providing tanks and 
machinery for the purification of the sewage, except filter-beds, as 
some plan in all towns most be adopted before such water is allowed 
.to paas off into any stream. 

Works for a precipitation process will cost firom Is. 6d. to lOa. 
per head of the population, in addition to the above estimate. 

It was decided to postpone the discDssion of Mr. Fowler's paper 
to the next meeting. 



Vote of Thanks to the Mayor. 

The .Chairmak proposed, and Mr, Lynde seconded, that a vote 
of thanks be given to the Mayor of Liverpool and the Finance 
Committee, for having placed the Council Chamber at the disposal 
of the Committee, 

The resolution was nnanimonsly passed. 
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Tha/rJea to Mr. Deacon and Mr. Thorhtm, 

Mr. Yawbeb said that at their previouB meeting at Manchester 
the Membera peud a irell-deeerred compliment to the gentlemen 
reeident in the town, by formally recording their thanks for the 
efforts that had been made to enBore a enccessfal meeting, and he 
thought they ehonld now pay a mmilar compliment to Mr. Deacon 
and Mr. Thorbnm, by thmiking them for all the trouble they had 
taken in connection with that meeting, and which had been so 
highly succeesfal. 

Mr. LsKDB seconded the proposition, and it vae nnanimoiisly 
carried. 

Mr, DKioOBT and Mr. Thobbitbk severally expressed their acknow- 
ledgments, and the proceedings were laought to a closa 

The Members then adjoomed to the Boyal Alexandra Hotel to 
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DISTRICT MEETING AT LEICESTER. 

On Satnrday, March 14, 1874, a well-attended meeting of the 
MembetB of the Aasociation was held in the Mayor's Parlotir of the 
Town Hall. Leicester, under the PiesideDcy of Mr. Lswia Anqbll, 
the President of the Association, when there were also present 
Messrs. J. Leuon, Soathampton, Vice-president of the Association ■ 
C. Jones, Ealing, Honorary Secretary ; E. Pbttchabd, Warwick, 
District Secretary for the Midland Counties ; B. Vawsbb, 
Warrington, District Secretary for Lancashire and Cheshire ; 
E, L. Stephens, Borough Engineer, Leicester; J. Pbootob, 
Bolton ; E. J. Pdbnell, Coventry ; B. Davidson, Leamington ; 
E. B. L. EsooTT, Hahfai; J. H. Hall, Canterbnry ; H.Walkeb, 
Basford ; J. Loblev, Hanley ; A. Coubxb, Kidderminster ; 
B. HoDOE, Plymouth ; E. Bettbidoe, Balsall Heath, Birming- 
ham ; E. Clatbt, Bnrton-on-Trent ; G. Hodbon, Longhhorongh ; 
W, Batton, Aston Manor, Birmingham; E. Monson, Acton; 
E. Shaebian, Wellingborough ; T. T. Allen, Stratford-on-Avon ; 
E. Datey, Mfudenhead; J. Devis, Oldbory. The visitors 
included Messrs. T. Stopheb, Architect and Surveyor, Winchester ; 
W, HuMBBB, Assoc. Inst OJE,, London ; W. Boon, Coventry ; 
T. CoLTUAN, Borough Accountant, Leicester ; and J. Baker, Assis- 
tant Surveyor, Warwick. 

Mr. E. Peitchard, Hon. Sec. of the Midland District of the 
Association, read the minutes of the meeting held at Leamington, 
which were confirmed. Mr, Fritchard also read a number of 
apologies from several gentlemen who were unable to be present. 
Among the letters received was the following from Mr. B. Baw- 
hnson, C.B., C.E. : 



" Deab Sm, — I am much obliged by the invitation from the 

Municipal Engineers to meet at Leicester on the 14th inst., but my 

health will not permit me to accept it. Please to make my respecte 

to the assembled Members, and say that I wish the Society success. 

" Tours truly, 

" E. BAWLDfSOK." 
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Mr. Fbitchasd added that he had had a personal intetriew with 
Mr. Eawlinson, and that gentleman had expressed hia strong 
desire that the Association might be a great saccess, and promised 
to assist in the fotmation of a library in connection therewith. 
Mr. W. S. Till, Borough Surveyot of Birmingham, had become a 
Member of the Association. 

A 8ab-Committee to aesiBt the Honorary Secretary for the Mid- 
land District was then appointed, consisting of Mr. W. S. lill, 
Birmingham ; K L. Stephens, Leicester ; E. J. Pumell, OoTOBtry ; 
and R. Daridson, Leamington. 

The Watee-Wobkb, 

The Members then proceeded to the Bradgate Water-works. 
By the kind permission of the Earl of Stamford and Warrington, 
they were allowed to drive through Bradgate Park, thus giving a 
full opportunity of seeing the reaervoirs and catchment area. The 
reservoir, which is a very lai^e one, contains about 500,000,000 
gallons. It is couBtnicted by an embankment thrown across the 
valley. At the foot of the ravine are placed engine-house, four 
filter-beds, pure-water tank, by-wash, engine-honse, and hnildings. 
The engine-house contains two splendid steam engines of the Woolf 
description. The works genenJly are most elaborate, and have 
been most sncceesfully carried out by T. Hawksley, Esq., O.E., at a 
cost of somewhere abont 40,000/. By the kind permission of 
B. 8. Ellis, Esq., the Chairman of the Leicester Water-works 
Company, the Members were allowed to visit the works, and the 
manager, Mr. Tebbett, very courteously explained each object of 
interest. In the Board Boom a splendid dejeutier a la fourehdie 
was provided by Mr. Ellis for the party, and Mr. Pritehard, bs 
Hon. Sec. for the District, was requested to convey the thanks of 
the Associatiou to that gentleman for his kindness. The Association 
also expressed their indebtedness to Mr. Tebbett. Not only were 
the water-works open to inspeetioD, bat copies of the plans were 
placed for inspection by Mr. T. Hawksley. The general opinion, 
as expressed by the Members, was that the works were a master- 
piece. Mr. Hawksley had wished that the Association had 
deferred visiting Bradgate till the snmmer time, when they would 
have seen not only the works, but the grounds, which are tastefblly 
laid out, to great advantage. 

The party then proceeded to the Leicester Sewage Works. 
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Thb Sbwaob Works. 

Mr. Stephens, the Borovigh Bnrveyor of Leicester, t<X)k great 
pains to CEtrefhlly explain all matters connected with the works, 
■which were abont the first of the kind constmcted. They are by 
Mr. Wicksteed, and have been frequently pointed to as being one 
of the best illustrations of pnrification of sewage by lime. 

Upon the retnm of the Members to the Town Hall, the PBiar- 
DENT said he had prepared a^paper having especial reference to 
the legislative aspect of the sewage question, and the feilnre of 
chemical systems, bat he preferred deferrmg the reading of his 
paper till the annual meeting at Birmingham, in May, in order 
that the meeting might hear the paper to be read by Mr. Stephens, 
explaining more fully the interesting works they had jost left. 
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A CONCISE DESCRIPTION OF THE SEWER- 
AGE AND SEWAGE WORKS OP THE 
BOROUGH OP LEICESTER. 

Bx Hb. E. L. STEPHENS, BoBocan Emoineeb. 

The town of Leicester extends over an area of nearly 1000 acres, 
containing a popnlation of about 105,000. There are 450 streets 
in the town, the total lei^h of which is about '45 miles. The 
greater niunber of the streets have a double system of sewers, the 
original sewers having been constructed to deliver into the river at 
various points on its course through the town. In 1851 an Act 
was obt^ed for the construction of a second or deep system of 
sewers, which has been carried out in all the streets, and, being 
chiefly for basement and closet drainage, are made at a minimum 
depth of 10 feet, varying in size from 12 to 36 inches in diameter.. 
These sewers are all connected with main sewers passing along 
the lower portion of the town, varying in depth from 10 feet 
to 30 feet, and in diameter from 30 to 60 iacbes ; by these sewers 
the whole of the sewage is conveyed to an artificial ontfall, formed 
by the engine well at the sewage works. The old sewers are left 
ii^act throughout the town, receiving, as previously to tbe constme- 
• tion of the new sewers, all the snriace water from the "streets, thus 
preventing the heavy debris from them finding ils way into the deep 
sewers. At the various points where the new sewers pass tmder tbe 
old sewers, which are in each case within a short distance of 
the old outtalls, connections are made between tbe oM and new 
sewers to prevent the sewage entering tbe river; but when the 
junctionB are gorged by storm-waters the bulk passes on to the 
river as of old, tbe sewage at that time being so diluted as to be 
innoxious. The sewei-s are ventilated by various methods, the 
most efficient of which are numerous connections with boiler 
chimneys, which, from their great height and high temperature, 
form very powerful exhausts. The other modes are by pipes 
carried up the sides of pubhc buildings, the rain spouts from 
high buildings, open ventilators in the centra of streets, and 
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by ventilatois famished with charcoal trays at the snmmite of 
sewers, which trays, being easOy removable, setTe the purpose also 
of flu shin g places. The flushing of the sewers is effected by means 
of a portaHe waggon constmcted of boiler- plate, and capable of 
holding 1000 gallons. This waggon is fami^ed with a disc yalre 
in the bottom of 12 inches diameter, below which is £xed a strong 
leather hose of the same diameter. The waggon is drawn over the 
flush, the grating and tray removed, the leather hose inserted into 
the mouth of the flush pipe, the waggon filled ^om a hydrant fixed 
neiur, the disc valve is raised by a lever attached thereto, and the 
whole 1000 gallons thrown down the sewer in about two and 
a half minutes. The Sewage Works are situate in the Abbey 
Meadow, about half a mile &om the town, and were designed and 
constmcted by the late T. Wicksteed, Esq., C.E., of London. The 
site conttdns an ares of about four acres of luid, on which are 
erected engine taii boiler houses, laxge covered settling tanks, lime- 
bouse, coal-house, and various other sheds, and four cottages for 
foreman and staff. At these works the whole of the sewage, 
together with a large quantity of subsoil water, amounting together 
to an average quantity of ^ve iniUioDS of gallons per diem, is 
raised by steam power 20 feet, into reservoirs placed at an eleva- 
tion sufficient te ^low the purified water to flow off into the river. 
The steam power consists of two single-acting Cornish pumping 
engines, each of 20 horse-power, tmd one rotary engine of 10 horse- 
power to drive the machinery. The Cornish engines are so con- 
- etnicted that at each stroke pumps are worked which mix with the 
sevrage water a certain portion of the cream of lime, the effect of 
which is a rapid and perfect precipitation of all the matters held 
in suspension. The lime is slaked in pits constructed for the 
purpose, iumished with juices, and when the lime is thoroughly 
sk^ed it passes into circular tanks, in which agitators con- 
stantly rotate to prevent a deposit. It then passes to the snction 
pipes of the Hme pumps, which are attached to the beams of the 
pumping engines, and is, as before stated, raised and mixed with 
the sewage in its course from the sewage pumps to the setthng 
tanks. The sewage thus mixed with the hme passes through 
settling pits, each 20 feet long, 8 feet wide, and 10 feet deep, in 
which the heavy debris is precipitated. It thence passes throogb 
covered troughs to pit« beyond, in which other agitators are kept 
in constfmt motion by the machinery engine for tlie purpose of 
more intimately mixing the lime with the sewage, &om thence it 
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passes through chequered vralls into the settlmg tanks. These 
tanks are divided into four compartmentB, the first two, which 
receive the mixed sewage on passing through the chequered walls, 
are each 60 fe^t long by 45 feet wide, and are formed with 
sloping sides to prevent, as &r as possible, the deposit settling on 
them. At the bottom of these slopes, at 12 feet below the water 
hne, inverts are formed of 3 feet diameter, in which Archime- 
dean screws are fixed, which are driven by the machine engine : 
the action of which is to draw back the solid matter aa it is pre- 
cipitated into wells, from whence it is lifted by sets of backets 
attached to endless chfuna to troughs on the npper portion of 
the buildings, whence it is deUvered by gravitation into large 
open tanks, where it lies until the supernatant water is drained 
off by open shafts into the engine well ; by this means, and by 
evaporation in the atmosphere, the matter, amountii^ to abont 
4000 tons per annum, becomes solidified and is disposed of as 
manure. The &rther compartments of the settHng tanks are 
in three divisions, each 140 feet long by 45 feet wide, the central 
portions being level and tlie sides made sloping towards the 
centre to fitcilitate the removal of the deposit. These compart- 
ments are arched over, the upper surface forming a drying floor 
of 140 feet by 90 feet. The outlet for the effluent water at 
the north end of the setthng tanks is by weirs extending the 
whole vridth, over which it &Us on to a screen of pebbles and 
gravel resting on gratings, and thence over a series of weirs, l^ 
which means the water is furlber purified and aerated previous to- 
passing into the river. When the pumping engines are over- 
powered by storm-waters, at which times the sewage is highly 
diluted, the storm-water sewer constructed for that purpose is 
brought into action, and the storm-waters are carried another 
quarter of a mile into the tail water of the Belgrave Mill below the 
town, which is 7 feet below the level of the town pond, into which the 
greater number of the old sewers have their outfell. I have made 
various alterations on these works for their improvement daring the 
seventeen years they have been under my charge. In the first place, 
the boilers were fixed at so low a level that even in flood tune it 
was imperatively necessary to continue pnmping to prevent their 
being fiooded. To prevent this calamity, I had the boilers raised 
6 feet to lift them above flood level. I also altered their position, 
and placed them so that their steam chest was brought in dose 
proximity with the cylinders, thus effecting a great saving in 
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eteam. In the next place, I fonnd both enginee pumping into one 
delivery pipe. This was very costly, as it necessitated doable 
supervision of the engine-drivets to keep the eng^ee in a regular 
rotation of stroke to prevent the two volumes of water jostling in 
the one pipe. This I remedied b; giving to each engine a septate 
delivery pipe, and by constructing large catch>pits b^ond, not only 
to relieve their delivery, but to detain the heavy d^ia brought 
down with the sewage. The effluent end of the settling tanks was 
originally furnished wifli a set of twenty-four slnicee, all of which 
had to be opened and closed to meet the varied stream of sewage. 
Those I removed, and constructed the effluent weirs aa the; now 
exist. I have also added the gratings and gravel screen, and oon- 
stmcted the catch-pits and weirs beyond, the beneficial effects of 
which must be pateat to all. I have now in contemplation, what 
I feel certain wiU be a still further improvement in the effluent 
water, viz. a filtering tank of about an acre, in which I shall lay 
bare the water-bearing gravel, and pass the clarified effluent wat^ 
into it by the pressure of some ten feet of head. 

In reply to questions, Mr. Stephqmb said that it took nearly 
two years to dry a tank of manure, and that in connection witii 
the Leicester 8ewage Works, they had about two acres of tanks. 
The working expenses were about 1800/. or 2000Z. per annum, 
and there was a dead loss in connection with the works of between 
UOOl and 1500?. annually. 

The Members afterwards dined at the " Bell," where they were 
joined by the Mayor and other Members of the Corporation, 
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DISTRICT MEETING AT CHESTER. 

A UEBTma of the Lancashire and GheBhire District Gommittoe of 
the Association was held, April 10, 1874, in the Committee-room 
of the Town Hall, Cheater, kindly placed at the disposal of the 
Society by his Worship the Mayor. The object of the Coromittee's 
Tisit to Chester was to inspect the Main Sewerage Works, now in 
course of constmction, under the direction of Mr. Gr. A. Beu., 
and afterwards to resume the discnaaion on the papers read at the 
Liverpool meeting by Mr. G , P. Deaoon, Liverpool, on " Waste 
of Water," and Mr. A. M. Powlbe, Salford, on " The Utilization 
of Sewt^ and the Water of Polluted Streams." The following 
Members were present : Mr. E. Vawbbe, the Secretary, Warring- 
ton ; Messrs. Matthew Jones, Chester ; J. Peootor, Bolton ; P. 
Smith, Blackburn ; S. Eelsau., Stretford ; G. Diceikbon, West- 
leigh and Bedford; J. WiLBOir, Bacnp; A. Jacob, Barrow -in - 
Fnmess ; W. A. Kichabdson, Tranmere : G-. Watbon, Crewe ; 
John D. Simpson, Buxton; James Holland, Witton-cum-Twam- 
brooke ; John Jackson, Stockport ; Joseph Lobley, Hanley ; J, 
G. Ltnde, Manchester ; A. M. Powi.eb, Salford ; and E. Huohes, 
Bhyl. 

Mr. Thobbubn was called to the chair, and the minutes of the 
previous meeting were read and confirmed. 

Mr. VAireEB then read letters of regret from sevetal gentlemen 
unable to be present, and stated that Mr. Bell, the Engineer, would 
presently escort them over the Main Sewerage Works of the city, 
and explain to them everything connected therewith. Members 
would also have the privilege of inspecting the Chester Water- 
works. 

The Chairman had mnch pleasure in proposing a vote of thanks 
to the Mayor and Corporation for granting them the privilege of 
meeting in their noble Town Hall. Those pr^ent who had not 
been over it, would £nd that it contained many matters of interest. 
The Hall was indeed well worthy of the people of Cheater. And the 
least thing they could now do would be to give the Mayor and 
Corporation a hearty vote of thanks for their kindness. 

The motion was seconded and carried unanimously. 
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The Chaibmam annonuced that there would be an important 
meeting in London, on the 24th of this month, interesting to 
Members, and it waa proposed that they should on that occasion 
examine the sewerage works of the Metropolis. He was snre they 
would find anch a visit very interesting. It wonld be only I^ this 
means that they woald be able to fully realize the magnitude of 
works of this kind. These works he believed were successful; but 
he thought they were still capable of farther development, and 
there were plenty of other things that would interest them there. 
The annual meeting at Birmingham next month would extend over 
two days, and the Chairman expressed a hope that Members wonld 
be able to attend it, when they would have an opportunity of 
seeing the large works now aboat to be commenced in that town. 
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DESCRIPTION OP THE CHESTER SEWERAGE 
WORKS. 

Br Mb. G. A. BELL, Cm Enqihbeb. 

The following description of the main ontfall Bewers now in 
cooise of constniotion in Chester was then read by Mr. Bell, the 
City Engineer, in charge of the works : 

I beg to sabmit for your information a brief statement of the 
pnipoBeB and character of the sewerage and ont&ll works which 
are now in conise of constmction in this city, and which it is the 
intention of your Association to examine. 

Like the existing practice in many other tAwns, the aewage 
of Chester ia discharged into the river at many independent 
oatleta ; and the internal sewerage is so arranged that the greater 
part of this sewage enters the npper length of the river above the 
weir or mill-dam which is adjacent to the old Dee Bridge. The 
bottom of this part of the river is not nnder the influence of scour 
from tidal action, and conseqnently a considerable deposit of solid 
matter has taken place in l^e river in &ont of each ontfiJl ; and 
tliis is an evil which wonld natorally continue to increase. Li 
addition to this there has also been a constant fouling of the river 
from the liquid parts of the sewage. 

This vras a condition of things which the Corporation deter- 
mined to remedy, taiA the manifest course to be taken was to 
construct an intercepting sewer along the right bank of the river, 
and therein convey the sewage to some point on Sealaud, where 
it could either be utilized by irrigation or conveyed directly into 
the tidal peirt of the river after undergoing that degree of oiarifi- 
cation which would render its discharge unobjectionable. 

The coEuoittee of the Corporation charged with this work gave 
long and anxious consideration to that part of the question which 
regarded the point of ontfalL After the suggestion of many 
difierent sites at a greater or lesser distance from the -city, the 
present ground was selected and adopted as the one combining 
great advantages either for ready and rajnd dischai^e into the river 
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after clarificatiou or (by an addition of a stand pipe and Tnnin of 
iron pipe) from which to conyey the sewage on auch part of Sealand 
eta might be adopted for irrigation. 

Another purpose to be attained was the internal drainage of 
the north-west part of the borough, which is a rapidly increasing 
district, and which in consequence of there being no proper out&ll, 
no lines of sewer had been hud. The provision of sewerage for this 
district became a growing and a very pressing demand upon the 
Corporation, and the first step towards this end would necessarily 
be the laying of an intercepting sewer somewhere near the north 
and west boundmy of the borough. 

This was accordingly determined upon — the sewers in courae of 
construction consisting of one for the sonthem and principal part 
of the city, and the other for the north-west district — as ttiey are 
shown upon the plan and section. 

The sonthem sewer .will be two and a half miles in length. It 
win be circular in form, and vary in size from a diameter of 4 feet 
to a diameter of 1 £3ot 6 inches. The 4 feet and 3 feet 6 inches 
diameters will be brickwork, in two 4J-inch rings set in hydrauhc 
lime mortar. The 2 feet and 1 foot 6 inches diamet«r will 
be stoneware pipes. The line will be carried by inverted syphons 
under a brook and under the canal basin. Each syphon will consist 
of two lines of cast-iron pipes of 2 feet in diameter. The pipes 
have been cast with the joints patented by Mr. Wilham Williams, 
of Liverpool, which allows of the required curvature being readily 
obtained, toid affords great fitcihty of laying. 

In use and action each of these lines of pipes will be in work 
together or singly according to the amount of the flow of sewage. 
Their combined or single action will be regulated by means of 
gates within the manholes which join the brick sewers to the 
syphons. 

On certain parts of the line, as shown on the section, heftding is 
necessary, and at these points, while retaining the same width of 
the sewer, the internal height will be increased to 4 feet 6 inches. 

The line is also to be carried through Chester Castle, the 
boundary walls of which are of geeai, thickness ; and beyond this 
point and the Bridge Gate a heading is required through and under 
a projecting angle of a very old portion of the city walls. 

On the north-west line of sewer, which is one mile in length, 
the only part of any importance or difficulty is the passage under 
the Dee and Mersey Canal. The intended direction of the line 
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lias here been chained, so as to carry the Iieading thioagh more 
solid gronnd, and clear of the Canal embankmeiit. 

The eonthem sewer will drain aa area of 502 acres, and the 
north-weet sewer an area of 232 acr^, being a total of 734 acres. 

The minimTiin flow of sewage will be 1^ millioD gallons in 
twelre houra, and I calculate the inaainmin flow at abont 8 miUion 
gallons. We provide storm-water overflows along the lines of 
sewer to meet the emergency of very heavy rainiall. 

At the ontfall works one set of tanks will receive the sewage 
and discharge by gravitation so long as the level of the tidal water 
in the river will permit. 

Another set of tanks hniH above the level of the gronnd will 
receive the sewage by pumping; the lift being 12 feet, and the 
pnmping machinery to be provided being two 10 horse-power 
horizontal engines, and fonr of Gvrynne'a centrifagal pnmpe. 

It is intended to work theee tanks by contmnons flow, and to 
precijntate and deal with the mnd according to the system of 
General Scott, 1^ which I anticipate that the whole operation wiU 
proceed without causing any pnblic ofience or annoyance, and the 
river will be kept entirely clear of the passage into it of any of the 
solid constituents of the sewaga 

The Members then inspected the works in company with Mr. 
Bell, who explained the various details. 

On returning to the Town Hall, Mr. Bell volnnteered to give 
any further information the Members might require, and stated 
that the sevrage in the tanks would have a steady and continnons 
flow, and that it was expected the solid matter would precipitate at 
about one inch per minute, and the effluent water flow ofi' perfectly 
clear. The working expenses are estimated at ^001. per annum. 

After some further conversation, 

Mr. Lthde proposed a vote of thanks to Mr. BeU for his paper, and 
for conducting them over the works, and answering the questions 
which had been pat to him. 

Mr. Bell, in acknowledging the vote of thanks, said how much 
honoured he felt by their coming to see the works, and how glad 
he was to see them. 

In the absence of Mr. Deacon, it was determined not to discuss 
his paper on " Waste of Water," read at Liverpool Jan. 3, 1874.* 
• Page 157, 
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Mr. FowLEE then read the greater part of the paper prepaied 
for the .LiTerpool meetmg* and a general diBonssion followed. 

The Chatbmait said the idea was a noTel one, and there might 
he cases where such a process might become a source for supplying 
water for a specific pnrpose. They knew that the populatioD of 
this country was growing at a rapid rate, and it would soon become 
a serious qneetton where water was to come from to supply the 
towns. He thought the day might arrive when such a process 
might provide the additional supply necessary in large mann- 
facturing towns for trade and sanit^ purposes. Until that day 
arrived they could hardly expect that the expenment would be 
tried. 

A vote of thanks to the Chairman terminated the proceedings. 
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DISTRICT MEETING AT WEST HAM. 

■ A UESTTNa of the Members of the, Home Conotiee District wsa 
held at West Ham, on Friday, April 24, 1874, for the pnrpoee of 
inspecting the Abbey Mills Metropolitan Pnmping Station, the 
West Ham Sewage Works, and the phosphate process and irrigation 
farm at Barking. The meeting was attended by Mr. Lewis 
Ahoell, C.E., President ; Mr. Lemon, Borongh Engineer, South- 
ampton, Vice-President; Mr. 0. Jones, Ealing, General Hon. 
Sec. ; Mr. F.r.T.rnw Glabk, Hon. Sec., Home Gonnttes ; Mr. Fruf- 
CHABD, Borough Engineer, Warwick, Hon, Sec for Midland 
Connties ; and the representatives of about forty towns, inclnding 
Bilston, Birkenhead, Croydon, Canterbury, Cambridge, Stoke-on- 
Trent, Folkestone, Lowestoft, lUchmond, Hereford, Maidenhead, 
Beading, Boston, Hanley, Watford, High Wycombe, Epsom, Maid- 
stone, Aoton, Eaton, &c. Letters were received from Liverpool, Man- 
chester, Salford, Leeds, Norwich, Birmingham, Portsmoath, and 
other towns, regretting non-attendraice throngh bnsineas arrange- 
ments. Sir Joseph Bazalqettb, C.B., Engineer to the Metro- 
politan Board, and Mr. Hatwood, C,E., Engineer to the City of 
London, were'elected Honorary Members of the Association. 

A visit was paid to the Metoopolitan Pumping Station at Abbey 
Mills. The Members inspected the large iron cages for straining 
the coarser matter out of the sewage in the sewage wells, which 
averages two or three tons per day, and is taken away by a con- 
tractor, who applies it as mannre. It consists of garbage, dead 
animals, rags, and misceUaneons articles, which, if allowed to pass 
into the pumps, might do some mischief. The contractor takes 
all these away, as well as the ashes from the boiler furnaces, under 
a contract which for the present year is 281. Apart from the 
aforesaid cages the freedom of the Pumping Station from all dis- 
agreeable odour was remarkable. The paint and the gilding on 
the engines and framework were bright and fresh, although six 
years old. The boilers are heated with the best anthracite coal, of 
which 1000 tons per annum are consumed. Only the low-level 
sevroge has to be pumped, the reminder flowing by gravitation. 
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From Abbey Mills tbe entire volume travels off througb three large 
calverts in an embankment & distance of four miles down to tbe 
Thames, near Barking Creek, where it is stored in a reeervoir daring 
tbe flow of the tide and discharged at the ebh. One of the 
cariositiee of the main-drainage system consists in the mnch larger 
proportion of sewage, coneideriDg the population, discharged into 
the river on the southern side, at OrossneBS, compared with the 
northern. Hence the southern sewage at the ont&ll is compara- 
tively deficient in ammonia, being evidently very mncb diluted. 

From Abbey Mills the Association proceeded to a pamping 
station of less magnificence and cost on the banks of the river Lea, 
in Canning Town. 

On arriving at the West Ham Pnmping Station, the Presi- 
dent, Mr, Lewis Anoell, who is the Engineer to the West Ham 
' Local Board, explained that the whole sewage of the district, con- 
taining a popnlation of 80,000, flowed into the river Lea. The 
conserrotors of the Lea and the Thames had each given notice to 
the Local Board calling npou them- to chirily aai. dimfect th« 
sewage of the district by the best known practicable means before 
discharging it into tbe stream. The Board were simply anxious to 
know what process to adopt Originally, and, as they thought, in 
accordance with the views of the Government, tbey had secnred 
750 acres of land, situate between the Lodge Farm, Barking, and 
the Thames, for away from human habitation. Here they proposed 
to utilize the sewage by irrigation, and they bo contrived the 
financial point of the scheme as to reduce tbe local burdens of the 
ratepayers, instead of increasing them, and that without any 
reference to profit from the use of the sewage. But to their great 
surprise, after preparing their plans, they were told by the Local 
Government Board, then newly appointed, with Mr. Stansfeld at 
its head, that they need not go to so much trouble, and they were 
advised to adopt tbe tank system, pnriiying the sewage as fiir as 
they were able. Tbe Government sanction to tbe irrigation scheme 
was positively refused, and tbe Local Board were left in the diffi- 
culty of not knowing what to do. The Metropolitan Board would 
not take them. Mr. Angell stated that they bad tried several 
plans, inclnding General Scott's lime process, producing Portland 
cement, on which method they had expended 1400J. The drying 
of the sewage sludge connected with General Scott's process was 
going forward at the time of the visit, by Needbam and Kite's 
patent presses. A new process for purifying sewage was also in view. 
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being the ioTentioa of Hr. CKudall (Leeds). But the operator 
had only been a week on the gtotmd, and had not been able to get 
his system into fall working order. The materials employed con- 
sisted of gas-lime, animal charcoal, and certain salts of iron — a 
mixture which, in the first instance, seemed to make the sewage 
rather worse than it was before. 

The next visit was to the Lodge Farm, near Barkii^. Here 
Mr. Henrx 3. MosaAK explained the operations of the Metro- 
pohtan Sewage Company. A portion of the sewage of London is 
conveyed from the contiguous line of the great outfell sewer and 
distributed over the farm by means of open carriers. The area of 
the ferm is 212 acres, and a portion of the sewage is previously 
treated by the Phospbate Sewage Company. The sewage so treated 
is speedily rendered clear and inodorous, and at the same time 
enriched, by the presence of phosphate. The deposit is dried by 
exposure to the air, and is said to give off no smell during that 
process. When dried, it is ground tmd sold aa a portable manure, 
stated to be valuable, having a large portion of phosphate for its 
base. The original precipitating mixtnte consists of a phosphate of 
alumina, gronnd to powder and treated with solphuric acid. The 
effluent water was extremely clear, and without perceptible smell, 
and some of the deposit, only Tery partially dried, gave no offensive 
odour, even when stirred with a stick. The &rm itself was in 
excellent order, and no smell of sewi^ was apparent anywhere. 
The ItaUan rye-grass, some of which was being cut for the second 
time this season, was exceedingly clean, and all the live stock 
appeared in very good condition. 

The Members afterwards dined in the Town Hall, Stratford ; the 
Chairman, Medical Officer, and several Members of the "West Ham 
Local Board being present. 
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ADMINISTRATION OF THE SANITARY 
LAWS.' 

By lewis ANGELL, President op the Association op 
Municipal and Sanitary Engineers and Sobtbtors. 

" Great is the ms inertim to be overcome, the repugnance to eelf- 
taxatioD, the practical distmst of science, and the numbers' of 
persons interested in offending against sanitary laws, CTen amongst 
those who must constitute chiefly the local authorities to enforce 
them." Such was the language of the Boyal Sanitary Commission 
in 1871, and snch, during twenty years' official experience, have I 
found to he the fact. 

Notwithstanding the great advance recently made in sanitary 
knowledge, the real work is yet to be done ; as yet we have only 
attacked the outposts, for, to quote the words of Dr. Guy, Pro- 
fessor of Hygiene, in King's College, London: "Most of onr 
towns, and all our villages, are still nntouched by the hand of the 
Sanitary Engineer ; a great work of cleansmg has yet to be done 
in all our rivers and streams ; there are swamps and marshes 
still undrained. When," continues Dri Gny, " I bear aU this in 
mind, I cannot condemn as extrav^ant the estimate of those who 
think that a fourth part of ooi actoal mortality may be ultimately 
averted." 

Perhaps the greatest difficulty we have to encounter is the want 
of appreciation of sanitary principles by the population at large — 
that " practical distrust of science " referred to by the Royal Com- 
missioners. Nor do we encounter this difficulty among the illiterate 
or the poor alone ; we know &om practical experience how constant 
must be the effort to maintain domestic sanitaiy arrangements, and 
how frequently such efforts are regarded aa " fussy." We have, of 
lat«, heard much about sanitary science, but what we hear comes 
from the active and the thoughtful few ; the loass of the people 
are atterly indifferent ; indeed, not a few, who claim to be in- 
• A paper re»d at the Social Science CoogreBB, Norwich, October, 1B73, 
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flnenced by common sense as Trell as religions feeling, still attribnte 
ancient piques and modem epidemics either to Providence or 
occult canees beyond the inflnence of hygienic or engineering 
efforts. Those who ignore the work of Howard and Jennei in the 
past, as well as modem experience and nndoubted etatiaticB, will at 
least admit that pollution of the air, impurity of water, adulteration 
of food, and overcrowding of dwellings, are productive of disease, 
and are preventibl& Before we charge Providence with the results 
of pollution, we should at least enforce the maxim that " clean- 
liness is next to godliness." 

The " repugnance to self-taxation " is another great dif&culty 
the sanitarian has to encounter. To the mere " ratepayer " sanitary 
science means officials, public works, and taxation ; an investment 
which gives no dividend, matters which may be postponed. The 
value of health, comfort, and prosperity, or the loss of labour 
and waste of capital conseijueut apon disease and pauperism, are 
matters of social economy of which the average ratepayer takes no 
account : he will endnre poor-rates, and tax himself for luxuries, 
but he will not wilhngly submit to taxation for preventive sanitary 
measores. 

The independence of the British character, the freedom of onr 
institutions, and the theory that " an Englishman's house is his 
castle," do not conduce to that efficiency which involves sanitary 
house-to-hooae inspection, interfereuce with domestic habits, and 
compulsory obligations. 

Another obstacle to sanitary efficiency is the excessive cumber- 
someness of sanitary legislation, which was recently pronounced by 
one of onr judges to be the greatest muddle with which the Courts 
have to deal For several sessions past all attempts at sanitary 
legislation have proved abortive. Social questions give place to 
political and party considersdons. There is necessity for " home 
rule " in England, as well as for Imperial legislation. 

Many radical reforms will occur to those experienced in sanitary 
administration, especially with regard to bonndaries, governing 
bodies, and officials ; but there is an instinctive feeling in English- 
men to iFiaintrftin and utilize old institutions, and to e£^t reforms 
by engrafting improvements. I shall not therefore venture to 
advance any new theories in local government, but suggest im- 
provements in existing arrangements. 

Notwithstanding the difGcalties and defects attending legisUtion, 
our existing opportonitiee for promoting sanitary work are very 
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considerable, if we only choose to avul oorselires of them. Our 
mnnicipal corporations and local boards abready possees great 
powers, and if such bodies were constituted of proper persons, and 
their powers judiciously exercised, a great unprovement might be 
speedily effected in the sanitary condition of the country ; but un- 
fortunately we too frequently find that the energy of such bodies 
is expended in finding out " how not to do it." 

The great principle of local goTenunent is based upon the 
theory that representatiTe men of inteUigence, business abihty, and 
disinterested motiTes shall constitute the governing body ; but in 
practice local afbirs are too frequently avoided by those who are 
most fitted to take part therein. Local power and patronage are 
objects of ambition to persons of mediocre ability, and the position 
is frequently sought from personal and interested motives; thus 
local government may degenerate into littleness and obstructivenees 
in the hands of uninfonned, prejudiced, or interested persons, to 
the exclusion of intelligence, sound Judgment, and progress, a &ct 
recognized by the Eoyal Sanitary Commisdouers, who say " that 
no code of laws, however complete in theory, upon a matter of 
sach importance and complexity as the health of the community, 
can be expected to attain its object, unless men of superior educa- 
tion and intelligence throughout the country feel it thmr duty to 
come forward and take part in its working. The system of self- 
government, of which the English nation is so justly proud, can 
hardly be applied with success to any subject, unless the governing 
bodies comprise a fair proportion of enlightened and well-informed 
minds. It seems, th^fore, peculiarly incumbent on those who 
have leisure to take their share in administering these laws." 
There are many who, while considering it infra dig. to associate 
themselves with local matters, write to the leading journals to 
, denounce local authorities and public officials ; but such persons 
would do fiir better service to the great principle of local govem- 
raesA, by taking their proper part therein. 

Too much of our sanitary legislation is permissive instead of 
obligatory ; " shall " might be substituted for " may," in many 
instances, with advantage. The duties of local authorities should 
be more precise' and obligatory, and there should be niore ready 
means of compelling negligent or evasive authorities to the per- 
formance of Uieir duties. There should be general building 
r^ulations, applicable to the whole of the country. It should be 
absolutely obhgatory- upon all river-polluting, air-poisoning, or 
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Buioke-pFodiidng manafiictiirerB to purify their refuse and coBfinme 
their smobe. Local officers should be in a better position as to 
qualification, retanneration, and protection ; their office should be 
more ministerial ; that is to say, in matters of detail and within 
well-defined limits, it should be the duty of the local officer to put 
the law in force directly, as ia done, for example, by the metro- 
politan building surveyors, without the delay, intervention, and 
Bometimee favonritism of the local board. If we in&inge an excise 
law, give incorrect measure, or omit to register a dog, we are 
subject to summary proceedings upon the action of an official upon 
whom we cannot possibly retaliate ; hot if we in&inge some whole- 
some regnlation as to building or drainage, or poison our neighbour, 
there is delay; the ofience mnst be reported to and discussed by 
the local authorities, among whom the offender may find a fiiend 
and the means of retaliating upon a " meddlesome official." A de- 
pendent officer is tempted to become a time-server and respecter of 
persons, and thus discharge his fonctions from considerations of 
pohcy ratlin than of duty. 

There is great room for improvement in this respect. Local 
officers are frequently badly paid, injudiciously selected, and in all 
cases too dependent . on local infinences to be thoroughly efficient. 
Their duties bring them into antagonism to the pecuniary interests 
of large sections of the ratepayers, and sometimes even to their 
immediate masters ; upon this point I oonld prodnce an amount of 
recent evidence from local officers, detailing acts of retaliation and 
evasion of the law under local government, such as would hardly 
be credited. Local officers ought not to be placed in any such 
position, and I will venture to assert, that had such officers from 
the first been judiciously selected, adequately remunerated, and 
duly protected, their influence upon sanitary progress would have 
been much more conspicuous. Speaking generally, neither the 
position nor the pay of local sanitary officers is such as to attract 
or retain ef&cient service. Every Poor Law official under the Local 
Government Board is protected, but sanitary officers under the 
same department, viz, the Medical Officer of Health, the Surveyor, 
and the Inspector of Nuisances, are not so protected, but generally 
subject to the will oi caprice of local feeUng ; this, I assert, from 
long experience, is one of the greatest defects in local sanitary 
administration, and yet one which may be easily remedied. 

In claiming protection for local officers I do not advocate cen- 
tralization ; I would maintain the great principle of local govem- 
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ment as a bulwark of social and political freedom; bnt local 
goyenuneut is imder constitiifiiocal coutrol, and I claim that the 
protection which ia enjoyed by other claesee of officials ahonld be 
extended to the important fonctioiis of the local sanitary officer. 
I wonld insist that all officers of a local authority should be properly 
qualified, adequately remnnerated, and that in the honest discharge 
of their duties they should be protected from the effects of ignorance 
and interested clamour ; in short, that they shonld be able to dis- 
charge their duties efficiently and impartially, without fear of con- 



Insofflciency of staff in large towns is a general defect in sanitary 
administration. The constnictive details of house drainage reqnire 
active saperrision. Scavengering arrangements are generally im- 
perfect. " ScaYengering," said^Mr. Eawliuson, in a recent letter to 
the Times, " is a matter of police," We have already in the 
country an organization which might be made extensively useful in 
the detection and abatement of noisances, as well as of crime: 
every comer of the land is supposed to be daily patrolled by a 
police-constable. A recent return shows that there is an average 
of one police-constable to each 770 of borough populations; these 
men are local officers, maintained at a great cost, and have com- 
paratively little to occupy their time and thoughts; they might 
render considerable assistance in preserving physical as well as 
moral order. In many towns constables are told off to discharge 
the duties of nuisance inspectors. The subdivision of a sanite^ 
district into smaller areas, making each constable an inspector on 
his beat, would secure much mora efficient sanitary supervision. 
The most dementary iostmction from a medical officer would 
convert an army of idle men into a healtb-pteserving as well as a 
peace-preserving force. 

We are justly jealous of any system of espionage; but vrithin 
proper limits inspection is necessary, and there can be no greater 
objection to a local constable promptly reporting to his superior 
officer an offen^ve dustbin, foul drain, a stagnant ditch, than to 
the intermittent visits of the special constable, designated a sanitary 
inspector. 

In conclusion, I would urge that the object of future legislation 
should be to promote greater simpUcity, completeness, and certainty 
in the operation of sanitary laws, and especially to secure greater 
efficiency in their administration, hy affording protection to local 
officers. 
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Conomrently with the aboTe we require the moral influence of b 
higher tone of intelHgence in the coustitntion of local anthorilies, 
and a better appreciation of sanitary principles by the public, 
without which, as the Eoyal GomuiisaionerB Bay, no legislation of 
this class can " be applied with Boccees." 

There are indications that the elements of natural science will, 
before loi^, form part of the curricnlimi of school education ; and 
especially sbonld sanitary science be tanght, from the lowest grade 
btHird sdiool to the college, because it affects alike the welfiae of 
the prince and the peasant. 

It is not to local anthoritiee nor to GoTemment inflnence that 
we most look for reform — reforms seldom arise from within ; it is 
by the power of public opinion, guided by such inflaences as the 
Social Science Association, that we hope for sanitary progress. 
The efforts of boards of health, medical of&cers, and Sanitary 
Engineers, however well directed, will &tll short of their mark, 
mileee there be also an intelligent appreciation of sanitary principles 
by the population at Urge. 
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COf Y OP CORRESPONDENCE BETWEEN MR. ANaELL, 
AND THE ROYAL SANITARY COMMISSION, THE 
HOME SECRETARY, AND THE LOCAL GOVERNMENT 
BOAED, 1870-71. 

(No. 1.) 

GNSDim un> Sdbtxtor's Dsnarafrnm, 

Tows Hall, Steatfobh, Loudon, E. 

SlE, February 18, 1870. 

I wish to bring mider tlie notice of the "Bojal Sanitary 
OommiBuon " a very great defect in the administration of the Fablio 
Health and Local GloTemment Acts. 

Without qneation the most imp(vtant office, practically, in oon- 
nectioa with these matters is that of the " Town Sorreyor," hut, as a 
role, neither the pay nor the social constderation for the office is snch 
as either to attract or retain the serricee of qualified Snrveyors or 
Engineers — those who hold the office are sobjeot to the dictation of 
Boards and the public, who resent any approach to independence of 
action or the administration of office upon principle. 

Boards are not guided by precedent The same Board at diflerent 
meetings, will decide similar questions in different ways, according 
to its hnmoor or the interest broDght to bear. Their officers, being 
onprotected, most do their bidding and discharge their duties according 
to pi^iey and not princij^ Speculating builders, small property 
holders, and other interested persons, averse to the coet of sanitary 
works, too frequently form the m^ority of a Local Board ; against 
such influences the Surreyor is powerless. 

The Snrreyor of a Local Board ought to be protected in a similar 
manner to the Poor Law officers, and there should always be an 
appeal to some power above, say the Local Governirient Act Office. 

The Surveyor's office should also be to a certain extent ministerial 
and independent of his Board, as in the case of the District Surveyors 
of the Metropolis under the Building Act, that is to say, it should be 
the duty of the Surveyor to pat the law in force in the matter of 
bnilding and sanitary works as is done by the District Surveyors of 
London. An officer charged with snch duties as a Town Surveyor 
must necessarily find himself in frequent antagonism with the builders 
and small proper^ holders ; it is a common thing, within my own 
experience, for persons to get elected on the Board to defeat and. if 
possible, remove the Surveyor. 

Q 2 
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Ths dntdes oever will be properly carried out until the ofBcers are 
(1) fairly paid and (2) dnly protected. There is no reason why such 
appointments should not have social conBideratiou and be Bought 
by qualified men, like the office of town clerk or medical officer . of 
health. An experience of seventeen yean has shown mo this great 
defect in Local Board appointments. 

I have not myself any persoual grievance. I have at present a 
good Board and am fairly paid ; but a change of Board, pabKc agita- 
tion, &c., might reverse oironmEtances ; therefore on principle, and on 
behalf of less fortunate officers, I submit this statement, quite un- 
officially, with the hope that it may receive the consideration of the 
Boyal Sanitary Commission. 

I am, Bir, 

Tonr obedient servant, 

LEWIS ANGELL, M. List C.E., 

Engineer to Ote West Ham Local Board. 

To the Eight Hon. Sir C. B. Addbklbt, M.P., 

Chairman of the Soyal SanUary Commiaaion. 



(No. 2.) 

EHOunEB AND 8iiBveroH*s Defabthxht, 

Town Hall, Stbatpohd, E. 

Sm, Febrmry 22, 1S71. 

On February 18, 1870, I wrote to Sir C. B. Adderley, Chair- 
man of the Sanitary GommiBsion, submitting certain views with 
refetence to the position of Engineers and Surveyors employed under 
Local Boards. 

On the 13th of the present month it was stated in Parliament by 
the Home Secretary that the Government had the Beport of the 
Sanitary Commission under consideraiUm, and that in three weeks 
&om that date the result would be announced. 

On inquiring at the Local Govommeiit Act Office I cannot ascer- 
tain either the recommendations of the Commission or the proposals 
of the Government. 

It is the desire of officers holding aj^iutments under the Local 
Government Act, that they shoold have at least the same protection 
in the discharge of their duties as is extended to officers employed 
under the Poor Laws. The individnal constitution of Local Boards 
renders it, in most caees, impossible for officers properly to carry out 
the duties imposed by Act of Parliament without such protection, 
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conseqnentl; the Smreyors holding snch appointmentB thronghont 
the country contemplate united action hy deputation, memorial, or 
otherwise, in order to secure if ^posBible the advantages I hare 
indicated in any legislation which may take place in connection with 
Banitaty matters. 

If the Government, in drawing the Bill, will accede to onr views 
mnch trouble and expense to ns will be saved, and I would also 
SDbmit that snch a clause would be much mors likely to pass if 
introduced into the original Bill than if proposed in the House as 
an amendment, thereby challenging the opposition of interested 
parties out of doors. 

I shall be glad if you will be good enough to forward this repre- 
eentation to the proper quarter. I am also prepared to attend any 
appointment in explanation of the views of Local Board Surveyors, 
of whom there are some hundreds in the kingdom, and without whose 
intelligent aid no real progress can be made in sanitary work. 
I am, Sir, 

Tour obedient servant, 

LEWIS ANGELL. 
To W. H. BiBiOT, Esq., 
Secrttary to the Soyal Sanitary Commiaalon. 



(No. 3.) 

BOTAL Sanitabt Coumibbioii, 

Boon E, House of Lobds, Wehthdibteb. 
Sib, February 23, 1871. 

I am directed by the secretary to acknowledge the receipt of 
your letter of the 22nd instant, and in reply to inform you that the 
Beport of the Commission was presented to Parliament on Tuesday 
last ; hat the copies are not quite ready for circulation yet. 

Herewith I send you a copy of the recommendation of the Com- 
mission as bearing upon the point named in your letter. , 
I remain, Sir, 

Tours obediently, 
L. Anoku., Esq., F. QUAIN. 



(Ekclosubb.) 
"21, That the offlcen of every Local Health Authority Bhonld be appointed 
ODd removed by such antborilr ; bat medical officers of health should he 
appointed subject to the veto, and should not be removed without the sanoliDii of 
the Central Authority ; and iuapectoiB of nuisances Bbould be removablo eithor 
l^ the Oeutral or LooiJ Authority." 
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GiBatii.A& Lbttib to the Town Subvetorb or Ehol^hd aso 

WA1.EB, 

West Hah Local Boabs of Health, 

EsonTEEB AND Sfbtbtob's DEPABTmaiT, 

Town Hall, Stratfobd, Loddoh, E. 

DeAB Sm, Ftbn»ry 27, 1871. 

The Boyal Sanitaiy CommiBBion have presented their Keport 
to the GoYeniment, and it was officiallj stated in the Houae of Com- 
moDB, February 13, by Mr. Bmce, the Home Secretary, that the 
Government had the lecommendations of the CommiBBion under 
oonBideration, and that in about three weckB &0111 that time the lesnlt 
would be announced. 

The Churmau of the Sanitary Conunisfiion, Sir C. B. Adderley, 
has stated publicly that the object of the proposed legislation ie to 
consolidate the " confused and multifarious sanitary laws " in one 
comprehensive Act, bo as to " render naiform, general, and aclhe, the 
powers of Local Glovemment in every place, under the inspiration and 
stimulus of a central authority." 

There cannot be any doubt as to the necessity for Buch legislation, 
and it is highly desirable that Engineers and Surreyore employed 
under the Public Health and Local Government Acts should ombraco 
this opportunity of improving their position in connection with the 
independent discharge of their duties. 

It must be within the experience of every such officer that it is 
ahnoBt impossible to discharge, fitithfully and impartially, his nmnerooB 
duties without giving- offence to interested parties, and becoming 
subject to some degree of. unpopularity. The duties which a Local 
Bocud Surveyor has to perform and enforce are frequently such u 
are opposed to the prejudices or to the pecuniary inter^ts of la^e 
sections of ratepayers or ownerg of property, who may have influence 
m the Local Board. The prominence of the Surveyor's public posi- 
tion and the general nature of his duties render him eepec^j 
liable to attack, while the constantly changing conBtitution of the 
Board leaves him without friends. 

The Public Health Act of 1848 contained a clause which prevented 
the removal of the Surveyor without the sanction of the Oeueial 
Board of Health. Since tlie General Board was suppressed no anch 
protection has existed, and there does not appear to be any intention 
of introducing such a clause in the proposed new Act, although it ii 
proposed that the medical officer of health shall have the protection 
of the central authority. 

From a Surveyor's point of view it is difficult to understand why 
such a distinction is to be made. I have therefore taken the initia- 
tive in endeavouring to induce Englneera and Surveyors ibrongbout 
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tbe conotry, folding snch appointments, to unite for obtaining, if 
possible, the same protection as is to be extended to tlie medical 
ofScer — wbicb is at present possessed by officers acting under the 
Poor Laws — and which wa» iuclnded in the original Public Health 
Act of 1848. 

I have already been in correspondence with the Sanitary Commis- 
sion and the Local Qovemment Act Office, and believe thiit with a 
little energy on our part oar object will be attained. 

My suggestion is to act by conference, petition, and deputation ; and 
as I represent a large and important district immediately adjoining 
the metropolitan boundary, and am in frequent commnnication with 
the Local Government Act Office, I am &TOiirably situated for 
assisting my brother officers in any combined action. I shall there- 
fore be glad to receive immediate communicationB and suggestions, 
and to associate myself with othOT Snrreyors in the conduct of this 



May I append yonr name, stating position and titles, to a petition 
for promoting the above object ? 

I shall be glad to meet any gentleman who may happen to be in 
London to discuss this matter. 

The subject of an " Association of Local Board Surveyois " is 
worthy of consideration.* 

I am, dear Sir, 

Yonrs faithfully, 

LEWIS AKGELL, M. Inst C.E., 
HtglMer and Bureeyor for fhe DMHcl of Wtit Bam, Lcaiat. 



(No. 4.) 

BHaDtsBB 4BD ScBvnoB'a DBPiBmraT, 

Town Hall, Stsattobd, T&. 

SlB^ March 9, 1871. 

Engineers and Surveyors holding Looal Board appointments 
are disappointed that ikar evidence has not been taken with reference 
to the viorUng of their department. The efficacy of sanitary legis- 
lation will always depend very much npon the profeesional skill and 
intelligent aid rendered by the Surveyor, 

I for one should have been glad to have tendered important evidence 
(wde my letter, February 18, 1870), We are, as a body, most Muious 
to aid sanitary efforts, bat we cannot be really useful unless we have 
protection such as yon propose to give to medical officers (Clause 21, 

e received from TjoaeX Bar- 
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page 126, 2nd Report), which even workhouse masten end relieving 
officers at preBent have tmder the Poor Law Board. 

The Local Board Surveyore have agreed upon tmited action in this 
matter, and hope to have the eympathy and aeeiatance of the Sanitary 
GonmiisBion. 

I am. Sir, 

Your obedient aervant, 

LEWIS ANGELL. 
To the Right Hon. Sir C. B. Asdeblei, IkLP. 



(No. 5.) 

BOTAL SlHITABT CoWHJBSIOH, 

Boon E, HoDBB OP Lords, WEsruiHaTER. 
Dbar Sib, »a™A 12, 1871. 

I am directed by the Chairman to achnowledge the receipt of 
fotir letter of the 10th instant, and in reply to inform yon that it is 
now too late for the Commission to take any further evidence. 

I am, however, to add that the Chairman will attend to the point 
named in yonr letter when legislation on the subject of the report 
oomea on. 

lam, 

Yours truly, 
Lewis Anobll, Es^., W. H. BIRLEY, 

Stratford, E. Stcretary. 



(No. 6.)' 

Ehoinbeb and Sitrve¥ob'b Dbparideht, 

Town Hall, Btbattobb, E. 
Sib, March 13, 1871. 

At a meeting of Civil Engineers and Surveyors holding appoint- 
ments under the Public Health and Local Government Acts, held 
March 11, 1871, it was resolved : 

" That Mr. Lewis Angell, C.E., be reqneBted to communicate with the Home 
Secretary, to request the faronr of the reception of a Deputation of ' Local Suiv 
veyore ' upon the aubject of the propoBcd New Sanitary Act, and that Mr. Angell 
take such action for the purpose as he may deem advisable." 

In accordance with the above resolution I beg most leapectliilly, 

' on behalf of more than 500 Engineers and Surveyors holding sui^ 

appointments in England and Wales, to request, before the proposed 

BUI is introduced into the House of Commons, that a deputation be 

received at the Home Office for the purpose of submitting to your 
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consideration oertoin important matters connected with the Surveyor's 
department under a Board of Health, npou which the efficieno; of 
BBuitary offiirta and results so much depends. 
I have the houonr to be, 

Yonr most obedient servant, 

LEY^ ANGELL. 
To the Bight Hon. Hbnbt Adstih Bbuok, M.P., 

Seoretary of State for tht Hume Dtjarlmeni. 



(No. 7.) 
Local OovEiunixirT Aor OmoB, 

8, RlOHMOBD TeKKAOB, WHirBBAW,, 8.W. 

Sir, March 28, 1871. 

I am directed by Mr. Secretary Bruce to acknowledge the 
receipt of your conunnnication of the 13th instant, requesting the 
Secretary of State to grant an interview to a deputation to submit 
certain matters connected with the Surveyop'a department of a Local 
Board for bis consideration. 

I have to ask the deputation to submit their views and suggestions 
in writing first, in order that they may be considered before the new 
Act is framed. This step may more usefully be taken before than 
after any visit of a deputation to the Home Of&ce. 
lam, Sir, 

Tour obedient servant. 
To Lkwh ANaBL^ Esq., j. MONTAGUE, 

Stratford, E. O^f Ckrk. 



(No. 8.) 

EFOnmCB AND SOBVKTOB'a DBPiBTMENT, 

Town Hall, Btratiobd, B. 
SiE, ^arch 29, 1871. 

In reply to your letter of the 28th instant, requesting that the 
views of the proposed deputation of Surveyors upon the subject of 
sanitary legislation be submitted in writing, I have now the honour, 
on behalf and with the authority of Engineers tmd Surveyors holding 
Public Health and Local Board appointments in the chief districts in 
England and Wales, most respectively to submit : 

That the general nature of the duties of a local Surveyor, especially 
LQ connection with sanitary work, are such as, if actively and im- 
partially 'performed, bring his ofSce into antagonism with popular 
prejudices as well as to the pecuniary interests of ratepayers and 
property owners, and not unfrequently to the personal interests of 
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members of the Local Board, Ms employers. The Sanitary Oom- 
mieBion reoogniEes thie fact when referring to "The nimiber of 
persons interested in offending against sanitaiy laws, even amongst 
those who must constitute chiefly the local aathorities" (page 31, 
Second Report). The Beport also refers to "exemptions which, 
although mischievons, ore not onpopnlar." Hence the local Snrvey or 
becomes the object of personal attack, and is forced by circumstances 
to elect between policy and duty in the exercise of his functions. 

That the experience of local Surveyors 'has taught them that 
sanitary work cannot be made, to use the words of the Commissioner's 
Eeport, "active and effective" so long ae they continue to be "too 
dependent on their immediate employers to be thoroughly efficient." 

That officers employed under the Poor Law Board, to which depart- 
ment the Sanitary Commission desire to assimilate the Health Board, 
ore thoroughly protected in the exercise of their duties. 

That during the existence of the General Board of Health local 
Surveyors had such protection. (Sec. 37, Public Health Act) 

That Surveyors at present holding office under the Towns Improve- 
ment Clauses Act have such protection. 

That the Sanitary Commission advise the re-enactment of the 
sections as to the protection and correction of officers (page 85, Sec. 7, 
Second Beport). 

That the Commission recommend, " In order that mediad qgieerg of 
health may be able to diacharge their duties vUhout fear of personal 
loss, they should not be removed from office by any local authority 
except with the sanction of the Central Authority " (pages 35 and 176, 
Second Beport). 

That the Sanitary Commission, while thus recognizing the import- 
ance of protecting officers, have omitted in terms to recommend the 
extension of protection to the Surveyor, although in our experience 
the reasons apply with greater force. 

That the re»uU» of the medical officers' recommendations depend 
to a very great extent upon the zeal and efficiency of the Surveyor's 
department ; it is also through this department that the medical 
officer derives much of his information. 

That in many cases the unprotected Surveyor may be required to 
report, to a protected medical of&cer, the negligence of his own em- 
ph^ers, who will have it in their power to reward his sanitary zeal 
by dismissal. 

That no local Surveyor or Engineer can be expected to give cordial 
and active assistance in compulsory sanitary work while he is con- 
scious that his action would be opposed to tiie views or the interests 
of his employers, the public, upon whom he is dependent. 

That the very existence of such a distinction between the medical 
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officdF and th« Surveyor under the same Local Board is calculated to 
produce a want of harmony iu imtereet, and will probably lead to a 
dive^ence of action in the two departmentB. 

We beg therefore most respectfully to submit that in the ptopoeed 
legislation the Sorreyor should have the same protection as the 
medical officer, and that the protection shonld extend also to the 
salary, experience having ehown that when Local Boards cannot resort 
to direct dismissal thoy accomplish their object by the reduction of 

We beg farther most reepectfnlly to sn^est that as the Sanitary 
Commission recommend the nnion of the poor laws and sanitary laws 
under one administration, the varions of&cers of the proposed Health 
Soards dionld also possess the same advantages as to position, salary, 
and snperannnation as are extended to officers employed under the 
Poor Law Board. ; 

There are otiier matters connected with the pay and qualification of 
a local Sorreyor, and the ef&ciency of his department, which would be 
introduced ina conference with a deputation, but are not included in 
the present communication. 

lam, Sir, 

Tom obedient servant, 
To J. MoNTAOTjB, Esq., LEWIS ANGELL. 

Chief Clark Local Oonammait Act Office. 



- (No. 9.) 
Local Oorxiunimrr Act Onros, 

8, BlCHHOND ThBSAOE, WmTBHALL, EW. 

SlB, Afrii 19, lg71. 

I am directed by Mr. Secretary Bruce to acknowle^e the 
receipt of yonr letter of the 29th nit. As to the views of the pro- 
posed deputation of Surveyors on the subject of sanitary legislation, 
I have to inform you, that the suggestions contained in yonr com- 
mnnication have been considered, and are such as may very properly 
be submitted by the Secretary of State, on behalf of the Surveyors 
employed by Local Boards, to the minister or department charged 
with the preparation of any Bill for carrying out the recommendation 
of the Sanitary Oommissiouers. 

By far the best mode of bringii^ forward these suggestions, and 
any others which the Surveyors may wish to add to them, is by 
written conmiunioation like that of March 29th; — and I have to 
suggest, that if the additional suggestions to which yon refer at the 
oondnsion of that commnnication be drawn up in writing with ttie 
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same fiilness of etatemeDt and distinct ennmeraitioD of reafions to be 
found in the conuaanication of March the 29th, they will be more 
effectually bronght to the notice of that branch of the GoTemment to 
nhich the framing of the new Sanitary Bill is entmsted than by a 
conversation between a secretary, or nnder-eecretary, and a depntation. 
I have therefore to request that yon will submit, in this way, the 
additional saggestions of the local Surveyors, 
lam, Sir, 

Your obedient eerYant, 
Lkwis Amobll, Esq., O.E., T, TATLOB. 

Town Hall, Stratford. 



(No. 10.) 

Batikq and Looai. Gotxbhuent Bili,. 

Emsimeeb ahd Scbtbtob'b Dbfabtuent, 

Town Hall, Stbatfobd, E. 
Sra, 3fay 6, 1871. 

In reply to your letter of the 19th nit., requesting me to 
submit tor the consideration of the Secretary of State the additional 
snggestiouB referred to in my letter of March 29, I beg to state that 
a conference of Engineers and Surveyors affected by the proposed Bill 
has been held at the Institution of Civil Ibgineers ; and taking into 
consideration the postponement of the consideration of the various 
Sanitary Acts, &o., we are of opinion that it would be premature to 
enter at present more fnlly into matters of detail. 

There is, however, one feature in the proposed Bill to which I am 
desired to draw the attention of the Secretary of State as seriously 
affecting onr interests. 

The effect of the proposed Act will be to abolish many important 
" ettablished " paid offices. 

Immediately following the schedule, in Clause IS, it is provided 
that where a parish is co-extensive in area with a Local Government 
District 'some other authority, viz. Improvement Commissioners, 
Council or Parochial Board, " and not a Local Board, shall be the 
sanitary authority." In many important districts, West Ham and 
Totfesham, near London, for example, the local government district 
it co-oztenfiive in area with tho parish, consequently, if our reading 
be correct, the new " Parochial Soa^d" and not tho old established 
Local Board, "shall be the sanitary authority ; " and by Clause 80, 
Sec. 3, it is provided respecting " All officers whose duties are trans- 
ferred to the Parochial Board "^-" that their offices shEtll be vacated 
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and oease to exist ; " bat imder Section 5 of the same clause the new 
authority " may " grant compensation. 

Many Engineers and Surveyors therefore who fill important posi- 
tions, and have worked hard for many years, will be deprived of ofSce 
and subjected to the chance of re-election and alteration in salary by 
a new authority, or left with such uncertain compensatiou as " may" 
be granted, while in less important district!), onder the schedule. 
Clause 18, the Local Board and their offioeri will be continued in 
authority. 

I beg therefore most respectfully to submi , that the provisions of 
danse 84, introduced for the protectioa of those ofBcers who are at 
present employed at the Central Office, ^ould be extended to any 
" eilablished paid office " under the existing District Boards, and that 
Snrreyors at present holding office shall, under the new " Sanitary 
Authority" in the words of Clause 8i, "hold their offices by the same 
tenure, and upon the same terms and conditions, and receive the same 
salaries as if this Act had not been passed." And in the event of the 
abolition of an " established paid office " it wonld be but a simple act 
of justice, in accordance with established practice, recognized by the 
84th clause of the Bill, that adequate compensation gk<Ul be made for 
the loss of office consequent upon the passing of the proposed Act. 

The conference were also of opinion that there should be esta- 
blished some recognized standard of remuneration and qualification in 
the case of all now appointments to the office of Surveyor under the 
re-constitnted sanitary authorities. 

In conclusion, I beg to request that my letter of March 29 and the 
present communication may be read together, and to express the hope 
that the propositions which we most respectfully submit may receive 
the favourable consideration of the Secretary of State. 
I am. Sir, 

Tour obedient servant, 

LEWIS ANGELL, 
CAairmaa of tht Conference of " Local 
To Tom TaTLOK, Esq., Sanjei/Dra"(.4yrt'i29, 187I). 

Load Qmenanetd Act Office. 



(No. 11.) 
Local Gotbbnmbnt Km Otpicb, 

S, BlOBMOHn TeBBACE, WHtTEOUJ., 8.W. 

Sib, Jfoj/ 9, 1871.1 

I am directed by the Secretary of State for the Home Depart- 
ment to acknowledge the receipt of your letter of the 6th instant 
with reference to the " Bating and Local Bill," &c., &o. 
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I have to state in reply that 7011 will have cbserved from the reports 
of tlie proceedings in Parliament last evening that the " Bating and 
Local Govenunent Sills " are withdrawn. 
I am, Sir, 

Tour obedient servant, 

T. TATLOE. 
To Lewis Aurbll, Esq., 

Town Hfjl, Stratford, E. 



(No. 12.) 

SahtTABI LiGIBIiATION. 



BnOINIBR and SmtVSTOIt'B Defartheht, 

Tows Hall, Stbatfobd, Loiidoh, E. 
Sib, Jvly 20, 1871. 

I am informed that yon have diarge of a Bill upon the above 
subject. I was in former correspondence with the Boyal Sanitary 
Commiaeion with regard to the position of local Engineers and Sur- 
veyors. I vras also in correspondence with the Secretary of State 
npon Mr. Goschen's Bill. 

The Surveyors of the country have (in conference in London) ap- 
pointed a committee, which I represent, for watching their interests. 
I tmst therefore that the points already submitted to the Secretary of 
State will have oonsidBration in the proposed measure under your 



lam. Sir, 

Your obedient aerrant, 

LEWIS ANGELL. 
To the Bight Hon. C. B. Ai>dxblxt, MJ>. 

(No. IS.) 

LOOAL GOVXBHIIXNT BOABD. 

Imwututkhi or Civil Enqihuebs, 

25, Gbbat Geoboe Street, WEBTumai'Ba- 
SiB, July 24, 1871. 

As Ohairman of a conference of Engineers and Surveyors 
holdii^ permanent appointments under the Public Health and Local 
Oovermnent Acta, recently held at the Institution of Civil Engineers 
npon the occasion of the introduction of Mr. Goschen's Bill, I wish to 
bring under your notice a resolution of the conference that it was the 
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dedie of such officers to be brought under similar protection as to 
tbeir duties and salaries as is at present enjoyed by officers nnder the 
Poor Lair Board diatrictB. I have only jnst discovered that the Sill 
is fixed for conmiittee this erening, bnt I ahaU he glad to enter into 
further explanations. 

I am, Bir, 

Yoor obedient servant, 

LEWIS AHGELL. 
To the Bight Hon. J. Staitstbld, M.P. 



(No. 14.) 

PooB Law Boabd, Whttbbau.. 
Sib, •''^y 25, I87i. 

I uu desired by the President of the Poor Law Board to 
acknowledge the receipt of yonr letter, dated yesterday. 

In reply I am to state tlurf it appears yon have not read the Bill 
introduced by Mr. Btausfeld. 

That Bill does not propose to alter the law regarding officers 
of Local Boards, who are not at all in the same position towards 
the Home Office as Poor Law ofdcers are towards the Poor Law 

Perhaps yon will explain more precisely what the officers holding 
permanent appointmeute under the Public Health and Local Govern- 
ment Act are desirons of obtaining. 

I am. Sir, ^ 

Yonr obedient servant, 
L. AsGSLL, Esq. C. F. D'ANGEBS OEEED. 



(No. 15.) 
Local GoyxsNUEirr Boabd. 



ENsniEBa AND BuitvEioB's Dbpabtuent, 

Town Hall, SrsATFOBD, E. 
Bib, -^^U 27, 1871. 

I b^ to acknowledge the receipt of your letter of the 25th 
inst^ in reply to my letter of the 21th iust. upon the above subject. 

Yon say that Uie Bill " does not propose to alter the laws regarding 
the officers of Local Boards, who are not at all in the same position 
towards the Home Office as Poor Law ofScers are towards tbe Poor 
Law Board." We entirely agree with the above proposition, and 
desire that in the proposed legislation we, the officers of Local 
Boards, may have corresponding advantages, as to protection, as are 
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enjoyed by medical and other officers pnder the Poor Law. At 
joresent we are at the mercy of onr Boards in the discharge of important 
sanitary duties and the enforcement of works which are distasteful 
to ratepayers, and not nnfrequently to interested members of Local 
Boards, upon whom we depend. 

A considerable correspondence has already taken place with the 
Home Of&ce with reference to Mr. Qoschen's late Bill ; and Mr. Tom 
Taylor, in a letter dated April 19, 1871, in reply to my letter 
(copy enclosed) of March 29, states : 

" I have to inform you that the guggestiont contained in your com- 
munication have been amgidered, and are sucA as may very properly 
be stAmitled to the Secretary of Staleon behtdfoflhe Surveyora employed 
by Local Boardi to the minister or department charged with the pre~ 
paration of ony BUI for carrying out the recommendation of the Sanitary 



Subsequently, however, I received a communication from the Home 
Office, May 9, stating that the Bill was withdrawn. 

The reasons we have already advanced, the force of which was 
acknowledged by the Local Government Act Office in the above com- 
monication, have, we respectfully submit, equal weight in any new 
proposal relating to the same subject. We sabmit that the sanitary 
laws can never be effectually administered nntil the sanitary of&cers 
are £ree from midne local inflnence and intimidation. 
I am. Sir, 

Your obedient servant, 

LEWIS ANGELL, 

Chairman of Execuliae Cbuncii, appointed at a 
Coaference of Surveyors (^April 29, 1871). 

To the President of the Poor Law Board. 



(No, le.) 

POOB LtW BOABD, 'WmTKHALL, S.'W. 
Sib, Avgaitn,\.S7l. 

I am directed by the Poor Law Board to acknowledge the 
receipt of your letter of the 27th inst., and to stat« that the snhject to 
which it relates shall receive due consideration whenever a general 
measure is prepared in connection with the lieport of the Boyal 
Sanitary Commission. 

At the same time the Board think it right to state that the Com- 
misaionera reconmiend that the officers of the local authorities should 
be eiclusively appointed and removed by those authoriticB, with the 
^Xioptioiis that the medical officers should be appointed subject to 
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the veto of the oentral anthorily, and ahotild not be removed withont 
the aauction of that authority ; and that inspectors of naisances 
Bhonld be removable either by the central or local authority, 
lam, Sir, 

Tonr obedient servant, 

H.HENBY, 

To LbWIB AhQBLL, Esq., M. Insi O.E^ Seontary. 

Town Hall, Stratford, E. 



FBOPOBID S&KITABT LEaiSLATION. 



UHivutBirm Club, Jeehtn B'l'uiurr, 
giB, Novemter 29, 1871. 

UDderstanding that it is the intention of Her MajeBty's 
Government to re-introduce, during the next eeeaion of Parliament, a 
Bill for amending and consolidating Sanitary Legislation, I beg per- 
mission — as Chairman of a Conference of Civil Engineers and 
Snrreyors holding appointments nnder Local Boards, held at the 
Institution of Civil Engineers in April last, and as Chairman of the 
Execntive Committee appointed at that Conference — to bring nnder 
the consideration of the Local Government Board the following &cts : 

That in April, 1869, a Hoyal Commission was issued " to inquire 
into and report on the operation of the sanitary laws of England 
and Wales." 

That among the varioos official and representative persons who 
were invited to give their evidence and opinions before the Com- 
mission, as to the practical working of the existing Acts, there was 
not one Civil Engineer or Surveyor holding office nnder a Local 
Board, although there are several hundreds of such ofBoers actively 
employed throughout the country who have great experience in the 
details, imd are too conscious of the defects of tlie present arrange- 
ments. 

That the general experience of such officers is that thedoties which 
they are called upon to perform and enforce are frequently such as 
are opposed to the prejudices and pecuniary interests of lai^ 
sections of the ratepayers and* of property owners who have influence 
with or in the Local Board. This foot is recognized by the Sanitary 
Commission (page SI, Second Beport), when referring to " the number 
of persons interested in ofibnding against sanitary laws, even amongst 
thote who moH eotwUbtfe duefiy the local aulhorilies." 

That it is almost impossible for the Surveyor to discharge his 
duties fidthfuUy and impartially, witbout giving ofience to interested 
parties ; while tho prominence of his public pt^tion, and Uie general 
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nature of liis dntiea, especially in connection with a large expenditnrc 
npon worke from wLich there is no return, excepting in health and 
comfort, render him liable to harassing attacks from which he has 
no protection under existing Acts, and the constantly changing con- 
stitution of a Local Board leaved him also without friends. 

That in the more important and populous districts the local Sur- 
veyor is generally prohibited from the private practice of his profession ; 
hence he may find himself in middle age, driven from office without a 
practice to &U back npon ; and in consequence of the limit of age 
which Local Boards now impose upon candidates, he will also, not- 
withstanding hia experience, be ineligible for another similar office, 
and this after the beet years of his life have been devoted to the pnblic 
service in a brauoh which is under the direction of a great Qovom- 
ment Department At the present time Local Boards have not the 
power, like other corporate bodies, of granting pensions to their 
officers. The result is that these, appointments are not calculated to 
either attract or retain the services of qualified Surveyors of character 
and experience. 

That it is due to such officers, so long as their duties ore efSciently 
discharged, that they be protected in their position and emoluments 
from the consequences of personal malice, local prejudices, and party 
strife, as is the case in the Department of the Poor Laws under the 
Local Government Board. 

That the recommendation of the Boyol Sanitary CommisBion^" Li 
order that medical officers of health may he able to discharge their 
duties ieifftout fear of personal logg they should not be removed from 
office by any local authority except with the sanction of the central 
authority " — applies, in our experience, with equal and even greater 
force to the office of Surveyor, It is through the Surveyor's depart- 
ment that the medical officer must derive much of his information ; 
it is by ike Surveyor's department that his recommendations mnst 
be carried out. Such an invidious distinction between the two de- 
partments must inevitably lead to want of heirmony and a diver- 
gence of interest and action ; the unprotected Surveyor cannot render 
cordial assistance to the protected medical officer ; the obvious policg 
of the Surveyor will be to side with bis Board in all points of 
difference with the medical officer. 

The Surveyors are fully conscious of the difficulty as well as the 
inexpediency of introducing any approach to centralization in con- 
nection with local appointments, nor do they desire it. Local 
Boards will continue to make their own arrangements and select 
their own officers, subject only that an appointment shall not be 
rescinded, nor the Salary reduced, without a good and sufficient reason 
being submitted to and approved by the Local Government Board. 
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I beg to encloee a CorreBpondence which hs,s already taken place 
with other Departmeute with reference to the Eoyal Sanitary Com- 
miseion and the Bills proposed last session. Yonr attention ii 
particularly directed to Letter No, 9, wherein the Local Govern- 
ment Act Office recognizes the viowB advanced on behalf of the 
local Surveyors. Another recognition was contained in Glanse S7 
of Sir Charles Adderley's Bill of July last, wherein it was provided 
that the surveyors shoiild not be temoved without the. sanction of the 
central authority. 

A small deputation of Surveyors will be glad to have a conference 
with the Local Government Board to explain more fully the 
matters herein referred to. I have, therefore, on their behalf, to 
requeBt that the favour of such an interview be accorded. 

In conclusion, I may be permitted to quote the words of the Royal 
OoumiBsion, with which we moat folly concur, viz, that sanitary 
work will not be "active and effective" so long as local officers 
continae to be " too dependent npon their immediate employors to be 
thoroughly efGcient." 

I am, Bight Honourable Sir, 

Tour meet obedient servant, 

LEWIS ANGBLL. 
To the Right Hon. J. Stanbfxld, M.P., 

Pretiient of the Local Gomnunffli* Board. 
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EVIDENCE OF 8UBVET0RS HOLDING OFFICE tJNDER 
LOCAL SANITARY AUTHORITIES. 

The following extracts are taken from a great Damber of letters 
received from Snrve^ors employed imder local eanitary authorities, 
representbg districts in all parts of the comitry, from the largest to 
the smallesL They all ask for profeelion. The statements were made 
spontaneooBly, and many of the letters detail facts of gross personal 
injustice and public nroi^-doing, to the great detriment of sanitaiy 
progress. Names, plaoea, and special facts are, for obvious reasons, 
omitted: 

" With twenty years' experience in various parts of the country aa 
a Sanitary Surveyor, I could relate veiy many instances of injustice, 
jobbery, fiivouritism, and evasion of the law. Clever indeed must be 
the officer who could, through so long a period, escape the coasequenoes 
of factious clamour, party strife, and personal enmity. The effect of 
leaving local Surveyors entirely dependent upon local feeling, without 
power of appeal, is to paralyze their energies, and convert them into 
mere time-eerverB ; we cannot affijrd to quarrel with our bread and 
butter for the sake of conaistenby and the pnblic good. A permanent 
qualified ofScer has knowle^e of the law, of hie own duties, and of 
tite special requirements of hia district ; bis instincts and experience 
would lead him to act, if protected, with a purpose and with consistency, 
bat a Local Board is ever changing in personality, in views, and in 
tactics. Our beat policy, therefore, is inaction, for no of&cer can be 
expected to render active and cordial assistance in oartyiug out 
compulsory sanitary legislation so long as be is conscious that his 
action ia opposed to local feeling and the safety of his oim position." 

" I am perfectly convinced that until Government secures us against 
local tyranny and oppression, we shall never be in a position to carry 
out the sanitary measures which may or have become law. No matter 
what yon may think necessary to be done for the sanitary improvement 
of a place, my experience proves that there is such local influence 
broi^ht to bear upon yon, that in nine cases out of ten the law ia 
nnU and void, becanse, however necessary it may be, you dare not carry 
out its provisions under penalty of dismissal." 
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" Ttat it is impoesible for a Surreyor to carry out fiiithfally and 
impartially Lia itnmeroiiB dntdea withont giving offence to interested 
parties ia an nndonbted fact. We are appointed to carry out most im- 
portant duties, involving a practical and professional knowledge of aU 
branches of the profeeeion ; and instead of being placed in a position to 
carry them ont withont faar or &vonr, we are subject to the will and 
caprice of those to whom we may have rendered ourselves obnoxious 
by the faithfal discharge of our duties, and then dismissed at a short 
notice, withont opportnnity of appeal, to make room for a more 
subservient officer, or for another victim to ' local influence.' " 

" The dnties required to be performed by the Surveyor in almost 
every instance afiect tlie pecuniary interests of the ratepayers or 
owners of property, and Hie 'efleot is that a conscientious and impartial 
Surveyor is nearly always unpopular. My experience has long shown 
me that while onr local authorities are constituted for the most part 
of owners and agents of property, there will be comparatively little 
advance in sanitary improvements, and but a small share of honest 
dealing «aA lair play to the local of&cers engaged in carrying out and 
enforcing such improvements^" 

" My experience durii^ twenty years ha'^ been that it is absolutely 
necessary to make the Surveyor independent of the Board in carrying 
out his duties. No Surveyor, under the present law, will dare to serve 
a notice on the chairman or other members of the Board unless lie is 
prepared to undergo the most petty annoyances and exactions, nntdl he 
is wearied mto remgning, at I have dtme." 

" Ever since I have held ofSce I have felt how insecure my seat has 
been, and that I am at the meroy of a few capricious people, who, for 
no &ult or error of mine, may at any moment discharge me. It is 
simply an impossibility for a Surveyor to carry out his multifarious 
duties impartially without giving o£Fenc8 to some of the ratepayers or 
members of the Local Board ; and if you give inch offence you are en- 
tirely al their mercy." 

" I suppose no official is more subject to unpopularity, or so liable to 
petty tyranny, as the Surveyor to a Loc^ Board. I have known 
factious oppositions raised against Surveyors, which have terminated 
in their removal ; and I am of opinion that as much benefit would 
accrue to the public as to the Surveyors, were they to have the pro- 
tection of the central authority." 

" I consider it an essential measure in the development of sanitary 
reform that Surveyors employed under the Public Health Acts should 
be protected in the faithful discharge of their several duties." 



n,gti7cdT:C00glc 



" Protection would not only be a personal advantage, bnt it would aiao 
effect a puUio goftd by enabling hb more faithfnlly to carry out the 
objects for wbich we hold onr appointmentB." 

"I am folly oonvinoed that if ench protection is given, a mneh 
better class of officers would be obtained, and the public become very 
great gainers.- I wonder the Qovemment cannot see that the law 
wonld be more folly carried out by giving us such protection." 

" The peculiar duties of a Sorveyor to a Local Board, if they bo 
honestly discharged, imperatively demand for him protection againet 
the caprices of those poseessing f^cied grievanoes, and in whose power 
he may be placed by the changu^ character of the body who have 

control of his position." 

" From my own experience I feel the necessity of snch a protection, 
as it frequently happens that a Surveyor in the exercise of his duties 
not only comes into collision with ratepayers and owners, but with 
members of a Local Board ; and it is impossible for him to cany out 
such duties &ithfully and impartially." 

" We are at present entirely at the mercy of a diqne, by which our 
tenore of ofGoe is rendered most insecure." 

" Many a man who wishes to perform his duties honestly and 
honourably is driven to lend^ himself to jobbery, through fear of 
offending an influential member of his Bc»rd, and thereby running the 
risk of dismissal." 

"I conceive it is next to impossible that the Surveyor shonld 
discbarge his duties in a fearless and impartial manner, unless he be a 
man of iron wiU and nerve, and of means independent of the salary 
received &om his Board," 

" I have hold the position of Surveyor to the Local Board 

for seven years, and am at this time the mo»t unpopular man in Us 
service. It is to me a source of constant regret that X have been able 
to do so little for the sanitary improvement of the district." 

"In consequence of the extraordinary treatment I have received 
from the Local Board at 1 have regigned my appMntment." 

"I have long felt the need of some protection, so that we are not' 
subject to the whims and caprices of a certain class of men who gene- 
rally constitute Local Boards. I have had a great deal to put up with 
lately." {Since resigned.) 



n,gti7cdT:C00glc' 



EVIDENOB. 247 

" I mn ruled by a Board of the strangeet and most nnreaBoaable 
body of men Id ezigtenoe : they tell me I mngt either sabmit or go 
aboat m; bnsinesa. I have been badgered and bullied by them beyond 
description." 

, " Members of a Board of Health will drive awajr any Sorreyor 
who does bis dnty fearlessly, but not satiBfactorily to some one or two 
members who can often lead a whole Board. I tou Snrreyor to the 
Local Board, therefore I can speak firom my own ezperieace." 

"During my two years' employment here as the first Surveyor 
appointed since the adoption of the Local Oovemment Acts, laj 
experience has been that the opposition and animosity I have endured 
firom some quarters have varied in the exact ratio of my activity in 
carrying oat obtain provisions of the Acts." 

" It is almost an impossibility for a Surveyor to perform his dnties 
impartially. I have been in pnblio offices for fifteen years, and have 
always been Tiampered in my desire to carry out sanitary improvement, 
from the want of a shield from private clamonr." 

" Town Snrveyors should not be subject to the vagaries of Local 
Boards, which, Z am sorry to say, are becoming very common, should 
an ofGcer carry ont his duties strictly and impartially." 

" The Surveyor renders himself very tmpopidar if he evinces any 
enei^ in carrying ont the sanitary requirements in his district." 

"My experience is that the most sorupulons and conacientiotis 
Surv^or may have the most numerous opponents." 

" In Wales especially your action wiU not be appreciated, for of all 
parts I have been located in, nowhere is protection more nooded." 

" Li carrying out my duties (Wales) I am frequently attacked, not 
only by ratepayers, but by members of the Local Board." 

" Owners of small properties and tenements not nnfreqnently take 
an active part in politics and local affairs, and are sometimes members 
of corporations and Local Boards." 

" Some of the members of the Local Board here are owners of house 
property in the town in the worst possible sanitary condition, and are, 
consequently, always opposed to the enforcement of sanitary matters. 
These men have mucA power on the Board and in the town, and the 
Surveyor cannot possibly act freely in the present state of things." 
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" I can Bay from exp^enoe tlist it is requisite that eomething ahoold 
be done for the protection of SurreyorB to Local Boarda from tlie 
undue infinenoe of latepayers." 

" I have been Snrreyoi to a large borongh several years. I found 
the town in a most deplorable conditiDn ; the corporation, being in a 
difficnlty, treated me very welL I designed and carried ont their 
drainage works, and flie death-rate was rednced to less than 20 in the 
1000. Qreat change* have rince liAm place; inferior men have made 
their way into the Council ; the resnlt is a complete Bystem of 
annoyance to the officers who desire to carry out the Sanitary Acts. 
Do-nothii^ members of my Board obstmct me all they can in my duty. 
I am convinced there is only one way of improving the health of 
towns, viz. % protecting &e executive officert. Goyemment inspec- 
tion now and then will not do it" 

" I hope you will be able to do something to protect us against 
the caprices of interested and meddling local grumblers, who have 
nothing better to do than annoy pnblic ofScers in the discharge of their 
important duties. We should be placed in the same posildon as Poor 
Law officers, who cannot be disnuBsed withont the approval of the 
Poor Law Board." 
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Tablb ot Uobtality 



ON THE COMPARATIVE MOR- 

Bt Db. B. 



1000 Inhabitakis ntou all Gadsbb akd 

DIIBlNa THB TWWITT TsABS, 



BBararUTIOH DlBISIOT. 


Deoadea. 
1851 to 1860. 
1861 to 1870. 


Deatb-nte 

Aromall 
GaiueB. 


Fever 
OeDeral). 


Diarrhraa 

and 
Cholera. 


Diph- 
them. 




TwelTO Healthy Eoral 
Districts 


151 to 60 
161 to 70 


17-1 
17-4 


■6 
•69 


•4 
•38 


■18 
■22 


England and Wales .. 


(51 to 60 
161 to 70 


22- 
22-4 


■91 
•88 


1^08 
1-08 


■1 
■18 




London 


151 to 60 
|61 to70 


23-7 
24-3 


■85 
■89 


1^5 
, 1^29 


■08 
■18 




BriBtol (Paridi) 


151 to 60 

\61 to 70 


26-9 
26-9 


■96 

. ■ga 


1^8 
1^2 


•07 
■18 




LiTerpool 


J 51 to 60 

161 to 70 


33-3 
38-6 


136 
3-1 


2-9 
2-9 


■05 
:17 




Mancheatei .. .. 


151 to 60 
t61to70 


31-5 
32-8 


1-25 
1-7 


2-4 
2^6 


■04 
■16 




Leeds 


f61 to 60 
161 to 70 


27-7 
29-8 


!■! 
1^4 


2-25 
2^S7 


•05 
•13 




Slieffield 


(51 to 60 

161 to 70 


28-4 
29- 


l^3 


2^2 
2^1 


•2 
•19 




Birmingham (PariBh) 


161 to 60 
161 to 70 


26-5 
26-6 


!■ 
■79 


2^2 
2- 


•07 
■34 
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TALITY OF LAEGE TOWNS. 

POSTER. 



Gkbtadt Bpboiaii Caubbs i 
1851 TO 1860, AM. 1861 t 



BtBMIKGHAM, 

1870. 



ElDHT OTHIB DiBTBIOTB, 







Total 

'ST 

rate. 


Pvm 
deaths 

frema 


rwnee/A 


Uudet S Tears. 


15to55Yeais. 






AU 

OaiuKS. 


Dianhma, 
Ac. 


excludjng 
Phthisis. 


Phthisis. 






Zymotio 
percent 


DianhoM 

pel cent. 


dZL. 




■63 
■46 


29 


17- 


2^8 
2-2 


38^8 
38^7 


1^4 
1^6 


6-6 
5-8 


3^2 
3^ 


■7 
■8 




■87 
■97 


496 


Wi 


4-9 
4^8 


67^e 

68^8 


5^2 
6^9 


9-1 
11- 


38 
3^7 


1^ 
1^1 




■93 


6^1 


X-l 


6-8 
6^3 


78 ■ 
81^6 


7-1 
7-6 


147 
«■ 


3^9 


1^3 
1^4 




■98 
1-27 


6^76 


a-i 


tl 


88-1 
90-2 


7^7 
7^2 


17^1 
16^6 


4^6 
41 


1^4 
1^6 




1-5 

1-47 


9-4 


W-2 


7-S 


132^ 
139^6 


162 
17 ■ 


24^8 
24-2 


6^3 
6-7 


2^6 
3-6 




1-5 
1-56 


8^ 


26^6 


7-6 
7^9 


117^2 

m^8 


16^8 
17^1 


17^6 
17-9 


6^1 
6^ 


24 
2-7 




■97 
1^26 


6-8 


24^6 


8-1 
7-9 


102^7 
104^6 


13 ■ 
162 


17^3 
18^9 


3^9 
4^ 


2^ 
23 




1^24 
1^42 


7^9 


278 


7-7 
7-2 


100^2 
99- 


11-6 
124 


16^9 
186 


4^3 


1-6 
1^8 




1-06 
X-32 


7^16 
6-98 


27 ■ 
26^3 


8-3 
7^5 


94-4 
94 ■ 


12-9 
12^8 


17^ 
16^6 


3^9 
4^ 


16 
1^6 
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SEWER VENTILATION. 
Bt E. B. Bluob-Glaak: 
bbplie8 fbom towns. 



ACTON 



■t seneallj Ijri 



nri<»ri».Tii.sab: 

3 fb, 30 In. I17 M ID^ ui 

brtckwork. Tbe bitai 



The luin siwen ue nude 
of brlcki ; U» minor w 



ud If K. ThM dopilpllDII 

of voitlliitbn, and dim - - 



rhe rtver Tsnie, which 
■boot wo n. Bt tu highest 
pDlDt, uid WC n. Mwra 



provided irtth filtcn a 
itrsinBTB oh-—' — "' 

nlnuiadiu 

Thlch Ihei 



^eutiiHtfld b;r (li^ ipouta 
only, which nU conur— " 
ate with Iba Mwer. 



erperliDent. t1 

CtallBlB, BtoqI 

dudleld, Hiworth'g ArchU 

ud B^Hln Lftthun's 
epLral TCD^laUv. All '^ 
M)OTE, except the " aoe 
Are cbartfial venttlAt 
Clark's veutllalon c 
aln oT a perfonted Q 
Iron hukH ailed with 
■ ud pluoe" ■ 
ntSattl 

R Ihroo,^ ._. 

iretloiu are broDaht In 
amuct with the ctaarcDil - 
■Iter wbtdi tbqr pHs Ini 
the open air, Bnuka' 

OUrk:^ In principle, Ih 
idiarcoal being placed on 

wire tni;. tbnnif^ wblc 
tbe £■■« paaa, and they 
are m«Ur BKd uttbett^ 

(ioii£iiie(l tbe nw of ih 



have need Lat h a m 's aplnl 
reutOaloia. and IcoDalda' 
them the be«t charooal 
veatilUon M present be- 
fore tbe pnbllD, At the 

eewera, I pet la ao Aicbi- 



welLI place mj Tend 

Ojity by tbe EpUy glrda In 
'heetnet InaeTeijfM 
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SEWER VENTILATION. 

By E, B. Elligb-Glask. 
eeplib8 peom townb. 



Huts yon imd clumcMl 



Gtvs me UK slH. (ndlcnt. 

Abd Iffiglh of ft BeWflT 
TentUated. ud the ronlur 



nudflbrjon lo .. 
VBlDC% of ill lu 
IT the QHDpOODd ga 



tbUoH, lalttMe- 



Tu: In tbefonD dcacrOied In 
St. s. The ruall of m; 

niDBt be completely pro- 
tfcled from the weauwr, 

wEldaCed by the tjemulolu 
moUon oiiued by the 
bwvy mOk pualiig omr 

Ulators complj nHb IbMe 
ccodltloTfl better then tmj 
I have seeD, and tiiey have 
glveu me great aatlatlio- 



1 3. Osr mlsLmnm fall i 



a brick eewer^ lODO yaide 
in length, 4^0 yudi 3 ft- 
by 3 ft,, and £30 ysfda 
30 In, by 3D In. I gradient 
ilnsi-IS. Theslrlakept 

the ventlUtorat ud (be 
uparatlvoly 
te from bad 



a( tidal, babw MM S. 
■bore the tUal-mn. 



On ontlUI k not 1 



gaaa. Tl 
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8EWEK TENTHATIOH. 



What ■jBtem ft soar town 



I etrcBm In the tiUc? be- 
low the tovD, ailed the 
Bradloid Bsck. ■ trlbntuy 



t BinlSce, by 
the nia sponta 
^brimtr^pei 



iOf«« hj|^ Kt the h] 



BIRKENHEAD.. 



the bonH di^iiBi 



cInglTe ef 1£> ia. d 



telnbilckwltbeUied 



nwen ol Bolton are' 
ibaimQtedtA i«fil¥B both 



J opea chuinel IdIo the 



The Kwtge ii liitel»[i(eil 

cbATged into It above flood 
level U the eitiemJtj 0( 



Tea. The till at tbe eewen 
being leiy freat, the Telo- 
city of the sewage curlea 
■11 with It. 1% notaee 
mj oeceedl; for utifidil 



hoK hr which we have i 



pateDt charcoal ve 

caaea bj a method of taj 
own, Brooke's patent acta 
enraneljf welt ma the 

tewere (It toy at all) ai 
TeryallEht. Placed abon 



engaged open that ' 
The TenUIaton are r- 
IbratedovllDnugratfs, and i 
aie pluad about 100 raids ' 
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BEPLIBB FBOH TCWVS. 



Have you nnd diucul 

CDtilsUofiliiuiyfDmi! If St, 

tdih wbU restdtt 



GlTB me Ihe die, gndlsit, 

utdlengtb of K sewer 
Tentllkted, ud the nauttol 



one aboat which m aUnD- 
ing qnintlly of twaddle 
bas Hen HrHtaa aud 
Ulked. 



I. bj 1 fl. e 



. to 3 ft. 



gradleatt of 

* *" 98 ; about ASOfards (tf 
— - In lenglh. wlU. 
rynnUa. nSt 
]Jr. Cortleld'i 'DIaettrT 
Facts relatlni to the 
TnatmeDt lud DtUliatloa 






All are provided wllb i 
nmgeineiiB for ai!ii„ 
t^Ttsoad TeDdUton, u 



aU ebika mpped, iBd the 

InbabUuta an t(4vably 
bealtt? fr«a the &a of 



Have en J apeilmeDta be 
nude by 70D to ofiCalD tb 
velod^ of 1^ fa oewen, 



DnriH ianotatUal 



OMAll li not B t^l 



;dT'GOOglC 



SEWEB YESmji-TIOS. 



vnMijwlaa la jotir town 
pipe, or otherwln f 



o, what deicrtptlau 



trlbiOarteSi plpfls ttvm 



BIRUINQHAK 



ComblnHl iTilsm of brick 



DOD psUiit In all B 
worka Uul 1 (uiuBvct, 
plAclDg lh» Tentllaton 4t 
olelaDcea VdrylDg ^yhd 
lOvto IbO juda, oocardin- 

Te8!bjmeMisof»h»nBcir- 

» In. by 3 It * In. each, ricd from drowna of eewen 

wd one3[lflln.tyail. to aurficea of mads ge- : 

6 Id., which dlaf^urn Into ncnll; appakliig ; In eome 

lbs rlTon Bea uhI Cab. tnauiKxa dawn upoata ara 

both amall Httfiama and nsed. Dlstoona vary Tery 

trlbntariea of tba ilver mndi. | 



Put Bnall {dpe, and palt 



COVENTKT .. 



CHATEAU, Exist.. 



TBprlnc^iillj.bi 
if'^IaudMi 



called the Shibonrae, tn 
■my oompleta filtraUo 
Kud depoeTtlon works « 
being eresled. 



Sortiiee mter dn)nag« only. . 

blgb level, egg-ahape, a ft. 
a In. b7 1 ft. e In. ^and the 



by belDE onutected with 
a^fue aUcka, of uhlcb we 

the city; idso iry dow 



They wen ™nlil»t«l 
small i>lpcs brought □[ .. 
the centre of the roada, and 



er mark by Iron pipe 



big apj Had when the tide 



Kurding to the Udea. T 
blgb level ig abon high- 
water mark, and canptiee 



aewsge la ntlead nod 



Brick aewera. B ft. « In. Iij 
3 ft. « In. I and aulialdlaiy 
dndOE, II In. glaied pipea. 



Tba sewage le carried thm 



Tbe aewera are xmtlUled ttj 
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BEPLIEB FBOH TOWKS. 



Saeenckwd degortpllaa. 






Ve bit used cbamil, bin 
And, After It hu been 
pluxd In Ibe boue ft few 
boon, It bwomcfl ubIch- 



OLve me tbe die, gradleal. 

»Dd length of 

TenUUtad, uid t 



Have my opetiiaeMi been 
mtde by ;<m to oMaln tbe 



irjodTMitlUlls 
tUiil one. 1> It cid 
locked Ht hlgb wad 



I biva not yet nude any 
euierlnuaiti, Int propoH 



Our aewen tiirla gndknie 
Tbe men find no dlffl 



I, I u SCO. t of > 



Onr leireig bare manr dlT- 



It la not tidal, bW Ibe 
whela aewage ti dto- 
cbarged It gnvlta- 



t: Go Ogle 



BEWBB VENTTIATIOK. 



FOU£ESTONE .. 



ORATXSBNTI .. . 
HUDDBEaFIELD . 



HAETLBPOOI/. . 
IF8WICU .. ., 



WbiU sfitoD li JOQT bown 






9d wttb brlckg ; ibey 



tuTS earthapwa 



Oar dnlnagB ci 



Uh lawn ta, pncthaltr 
tpflikiDg, not dndned at 
mlL Wa !»•» In ant- 



aBBbmn oua tUrd of the 
vrwtga ot tha town, ind 
cmp^ it Into tbB >1«r 
OtwalL We h»i 



■ comiitM* plu tot pa- 
ftalngtbe leKenga of Iba 
wlwla txtrauli. Mid dla- 
poetntE of It or tnlntiaD. 
or wut li bettor nuwn 
u lDt«rmlttMit tllmilon. 
Vbich la a modiAcatton of 



in plp«. Tbe Kt ot tbe 
^ at thta n^Dt ia al<r»a 
nwud; Ihenfm the 



Tea. Tbe whola of Oh aai 

cbarcod TeDtllAton __ 
BU(* plp«. Two ol the 

Iha oppa mda. whl^ter- 
mlnue cleaiof hoDaai, and 
ttana^ which a good and 

is iJwafi aowtoK T 
Tentnatora naed nn- t 
aentn of tbe nada a 
•Koewbat dmtlac to the 
Hutingi (OM. wUr- - 
DDdoaland Bamaffitf 

mTgnUlealnnunDar 

poipoaea of vanti] 

100 of them la operation ? 
tta» Boawar tbe pnrpoae 
wcU. 1 h»a not adopiad 
■nrdeBntta dlat«noe tpat. 



The onttkll of o 
iWer Onrall, al 



lyGOOgIC 



BBPLIE8 raOM TOWNS. 



with wbit result ?' 



d, ant (be nnltst 



made b7 yon la oblnhi Ibe 
Telocl^ oTftlr in sevAn, 
T tba compound gueB f If bo, 



IfToncoDttdlia* 



L 3-fl. glutd plp^ with I 
gndlml oT 1 Id t6, ■» 
lOOO fudi in laicUi. 



It L) ■ OM 01 

bteta ™i«. 
(life ig tUoi 



pEfuon, bedd» the 
two Dpm eodB, M 
■DoiUDCWd •bora. 



Wa huTO, »nd with bene- 
UoD Ifl tbat ui; method of 



Uutthe b«tm 



mf opinion % to make 
them eHectlTC, tbef most 
be at lery Iteinent inl*r- 
Tala, and arranged la (be 
Bhafta ao (bu the cfaanna] 
cannot be aSeded b; the 
ralDwatei. The malt of 
durcoil TentOatora, M fu 
ai mr ei[ialena goea, la 
that Oaf mtuiC be flied 
ttiTonghout In every line 
of Mver Id a system of 



have a aewer lately put 
down «f 3 fL drcuar 
eanbenwire (Dba lb roar 
gradieol^ 1 In M, 1 In 4^ 
1 In 1T«, and 1 hi se, with 
one veodlalor u tlie end; 

found no peiteptlble efBn- 
1330 feet in len^i but 
•a piacticable with op full 



fllve tbe naolla ud Intbc- 



[ have inidA tx> esperimenba 



t iiatldal one, and ii 
locked t? the tide 

the rlH and laU s( 



when It can be 
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I TSKTILATIOir. 



Tlwrs *n ttonr ni*In nwan 
OBdUk. Tbe Ont (• tf 



tbe •« It ths Nhb PdnL 

Tb» MMDd Is S It. It to. 

br 3 ft 3 In., c«-4hipHl ; 
toto dtachufs Into ti.<*i 



SlD. br 
i in~ bricfiwtel. ud 



Bew«n of all alia, bos e . 



plp«; ilda dndnfl fro 
pnvUa pnMTty, 11 ii 
9 Id., Moa t UL ^pea. 



n, from Id. pjpa to 



Ii tlM utore c«tba 



TIh Thanua, iti«i* T«d- 



. lime, and tha ^jJluenC He 



level of water. Ooa oi 
the other ft,'^ t 



Ko. Tba >Dl4eDt nag ni 






gn^ ts alao Dnde i 





though the elil U ai- 
clDded, Iha gaa eaopea. 
Thme a« noi aoy md^ 
plain!., and WEDtouicel. 

prohably, of (be Terr large 
nomher. Tit abool 10,000. 


s»t» weU,frani 
alf Ibe leinifla ta 

»t«tbT^IDptl«- 

«• <iiMi Uuiki. wtien 


Hanj oroDT lewen an len- 
tualftj bj oinwKtJou to 



la nt nmfa, not at anr 



aUnctadatilda of onUoai? 
nunhol* abafta. In the 
aide ot the laUcr is m 
optnlnE 1 It a in. b$ 1 fL 
« liL, urongh wiildi the 
iewergaeca eac^n and go 
np llie sida ItMlL Tbej 
an erdlnarllj about SO 
Tarda afait. 
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KBPT.TTiiB FBOH TOWNS. 



d. uid ths iMDltst 



IfTonroKtbUtas 
hKtea at high wMtt 



■DdWslwr'iclunial n 



The Kwer l> 0I1I7 fBll 

■t tha ontMl ivitag 

flooda. VftTJBbOTtlT 

bU the Koage wlU 

tanka, to Wtnated 
br Iha A B C pro- 



experiraeDta have been 



floabad. Iho TeotUating 



ae pnasnre of 



irtun then ia heaTT tralBc 
the chamial ema wagHl; 



Briok onlmt, egg-thqied, 3 
ft.8liLhr9fL4lD.; gn- 

dlent I In looo.; Innath 
3130 fL Ea^t maahDlei 
with mtUatlng coisra. 



Wa origlnaUy nwd oharoiat ' 
In the openlua at il-'- -* 

(hey In^iede the to 
Um. wa haTe ahaadooed 



»alEea and gradlenti 
UTenevntaailaliri 



(Jut ontttUa are not 
tidal, but the river la 
nhJwt to very heavy 
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SSWXB TENTttATIOH. 



Wtmt iTBtem It jam town 
dniaed imder— 4aull 
plpe.orMhnwiK; 



colmru, mnMDt Ujud., 



About twatbUde of 



iDtoooviHla. Bach bw« 
u flxlit on prliKlpfcllj fi 
btkk, uid &r ths ma 
lart to; InelBdent, a 



Brlok (ad pipe. No tt 
Irm thui 13 In. plpu 



ct dc^ng la Plymouth 



All «ArlbeDW4n p1p«. ni 
]bh thu 8 in. tn bar 
CloKtA to «cb houK lU] 
plied Itllb «*ler. S 
priviu tn AJlowedf or u 
retOH illitwed to be <s 



b; ndisn, four mllci, to 
Inlntlon turn. wlUi a 
gmdlenC «f 1 ft- in ik milB 
(b; gIMlUtlDIl). 



Tbe ootttllB ue mta tl 



B; open gntlngi In 
Apbi( but mu; 



■melL Forraerlr.lbi 



By chinxad bukdi In 

In Uw Bide of nti 

nwn, bnt depmde 
Tbe lewenira TcntlUted br 



^ri;S''ioU 



BEUABKa.—! find the Tentllitlng etufti of thi 



tetna <t PlTmontli, neu the ontbll, acrj 
uu un luiugiiBB, inu HiB uuen lu uh ibmU tkke pure eir into the aeweii. Tbe —" 
air above nuhea after the wanner air below, and mixta wtth the gaaefl in tiM sewH 
I have nerer meanited the Ttlocfly of idr or Mnge in anr of the aeweis, but I 
the air In the sewen at the higbeet point la free Aim mj obnoilotB ameU; end i 
I conetmct anj more new Tenlllattng riiaAa, they tiiall be made wide at Che t« 
■dmlt aa mu^ nara air u DuHBlble. end small at tJw bDOom. so ■■ to iDCTEoBi 

Into the be^ed chambers within 



as the TFbKliyortheseiiBge. 

■II bouae dralDS ahoold bavo a syphon betwe 

. .1 <_ .1.. 5„a sewer rushing lb 



Yea.'Ldtbam'ipUail. Db- 
taoM IhHn iw to W) 



n,gti7cdT:GoOglc 



HEPLIKS rBOM TOWNS. 



Teutllatlon In an; form f If H, 



lie vntuitan ua pnvldHl 



trM Ttnl, we do no 



Aewaga fow tbe whole «f 
Uio diaCrlcI^ with muiholfe, 
TenClktara, fluibliig>ili^ta. 



« naing cbutvul 
er dUnikiUuiL In 



Tm. ud with good nmlti, 
proTlded ths ctnno*! is 
cusFnll; plHZd in Oh 



{Ure DH Uh ilia, gndlmt, 

ftod l^n^h of a sewer 
rentilHled, und (be resnlU! 



Our lown ritee •brnpUy 
from :he rlrer, flo that tbe 
gredleDta an Tiq>ld, t^enfr- 
n]l7, wltb eome eicep' 

oinlaiir Uie hUI Bide. Oar 



fi%« Into tb« taukii. 



oor gndlenu -my I 



bu,en. bysk«iii.)st 

3 feel. Tbe (mdlenti for 



len^. Uw giTAldl por< 
tlon tiiroi^ tbe atneto. 
■bimt the level of tba h. 



thniub K ud prsrent 




The onlliaii an (Me- 
locked only wben 
niT Uili (Idea, or 
dmW > atorm i bat 
wfl have Toervfrin 
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BEWZB YZNTn^TtON. 



WluttottMninieottiM uHllfH, whudeKriptli 



Wa bun M ullsi ot nudn 
•ewenj one mile of which 

htldraork. Ibe mualiiiter 
en plpee from 13 Iil to 



Fnnn Urge cgg^hqwd hrlck 



Ws beT* tbne onttUle: oi 



tTO flow Into & end the gee chimney, ^Kb 
ut forOHd oar fi in. dlemetflr, fnnn onr 

hoRAifoDTmllu I nxnler di^uce. IJfiliLby 

tenuieiT, 1 u>. pipes to high gebles, 

HDd ell the houeca built 

! pipe to iJie hltfieat pen of 

erDoil,etKTereI No, eicept thnmgb the men- 
I hake end elreet (nlo. 

I Not mdfcmilT n ; cUefly t/j 



ST. HELENS . 



RnuHEB.— Tlie oorpendon ere weiUng (br legleletton on town eeiriies, before tli>9 apcnd 



Mti.Iis)iieltoec 
« m. diaoMter. 



My report (Or TantUeUng 

oil. Atprtlimt, 1 WD ventl- 
IMlng Vdinct apaOo^, 



In uteilel eevtr la thig town (St Belou), the dnlne, or lewen en 
one, vB Tenliliied 1:7 meena of the tail ch]nme3^ of the lerge^ worfee ; 
leled liinply by meuie vt open gride et *^~ ' — " — -' -* — ^ 



Brisk end pipe eewen, my- { Sevenl mttaUe into I 

Ing&raiKfl.bJKIt a In.; I liTer Meieey. The a 

ifeelcirciil»rinhrl(*,»nd — ' — -" ' 

from a ft. lo 4 In, in idpa' ~ 
eocket Jointed end d: 



either to BltnU 01 



le pumped o< 



down idpa for rein weter, 
connKbid dIrEO to tba 
sewere. No (iTen die- 
tence epett. 1 heye re- 
cently hed eight Anhl- 
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BBPLIB8 FROM TOWTJB. 



Have TOD Died diusoiil 



HiTC an; etpcrlmc 
Teloclw otsit In i 



ipfonDitlon. Wlut I c 



Tba outlet to tbe Irish 
Su la tidfrbxked u 
hlgbHideriUKOtlHr 



l»jii2g oDt of the uwBnge. I have no t^th lo durowl and nub 111 



TiKd in I tew aanholen. but 
Tbe ODifaoo sratinss easily 
ro«W,and I find they n- 



■TUairooldtikemon .._ . 
Iliui I hale at my di9p«al 
(M (nUacliig the Infor- 
mation jon requlre- 



1-in. aadai-in.pipvfl; IVM 
yards long ; Eradlenle 

1 in 184, with el^ rentl- 
Ulore. meotlatieil In No. 3. 



'a round eener gaa fa 
re at Ihe rate of ahODt 



beta« on the H 
aboDt S bet li 



;dT'G00glc 



BEWSR VmjTlliiTION. 



TOWH. 


"toSd^i^Xiu™ 


Wbatlitbemtareortha 


ofraiUlatloii. and dluince 
•put; 








StJNDEBLAlrD 


Bri^mjiiu, Hid plpa 


TlMau*iidrtnr. 


Tbe veaUUliaa oT 1«* um 
of MW«nge area l8 nearly 
completed, by muiho1», 

uid<p«cli]TuitU>Ionin 
tlH >Ditia<. bdng >bmit 
iiNi;uda>«i«t 




WABRINQTON . . 


The BUiiiMweniirB brick; 
the bnnch mw«i ue 
dnlDi^pes. 


'1,V™.SS- "" 








llDum.-J btUoTfl oicfU 




by Ihe Borough Eiiglaeei of 
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